


1938 will mark the inauguration of another 
great trans-continental air line. Paralleling the 
famous U. S. routes, Trans -Canada Air Lines 
will offer our northern neighbors a compar- 
able service in swift transportation. The fleet 
will consist of Lockheed planes ... all pow- 
ered by Pratt & Whitney engines. 
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With traffic increased, with costs going up, the 
drive for efficiency and sound economy bv both 
operating and manufacturing sides of the industry 
has been even stronger. 

As a result, these trends in the use of Alcoa 
Aluminum have been discernible: 

Increased use of bare Alclad sheets, to elimi- 
nate the expense and weight of separate 
protective coating on exposed parts. 

Wider application of electric-resistance weld- 
ing, to lower the cost of sound assembly, and 
to improve strength, appearance, streamlining, 
and weight of the product. 

We consider it a compliment b\ other members 
of the industry that these practices are now being 
accepted. These were developed and introduced 
several years ago. and adoption today, after 
thorough scrutiny, dubs them sound. Aluminum 
Company of America will continue its program 
looking to improved methods and materials which 
will make further contributions to maintenance 
and production economy for the industry. 
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Stearman 

under the SOUTHERN CROSS 



Into the Argentine sky has come a fleet 
of sturdy Stearman advanced training 
and expeditionary planes, ably bearing the 
colors of the Argentine Ministry of Marine. 

- Built to the exacting standards of the 
United States Army and Navy, they are 
daily proving their stamina in the rigors of 
military service. 

The Argentine Republic, pleased with its 
initial fleet of these planes, has just taken 
delivery of an additional fleet — a testimo- 
nial to the quality of equipment built by 
Stearman, contractors to the United 
States and foreign governments. 
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... if it is the BETTER 
positions in aviation that 
4 cut are after . . . 




your eye on me greater opportunities mat 
er industry will offer you in ten years or 




know that these greater opportunities 
tnded by men of superior ability ... an 





FASTEST Coast to Coast Schedule in North America 


Seizing an advantage with the most advanced 
type transport yet developed, Trans-Canada Air- 
lines is pioneering a transcontinental route with 
the fastest flight schedules in North America. New 
Lockheed "14" transports have been selected. This 
equipment is 35 miles per hour faster than planes 
used by U. S. airlines flying from coast to coast. 


With luxurious accommodations for 11 passengers 
and a crew of three, and the greatest cargo ca- 
pacity ever built into a plane of its size, the "14", 
with a top speed of 250 m. p. h. is the fastest 
transport built. LOCKHEED AIRCRAFT CORP., 
Burbank, Calif. New York, 614 Chrysler Building. 
Chicago, 2353 Field Building. Dallas, Love Field. 





Already the Greatest Air Show 






in the History of the Industry! 








NEW V MIGHT SCOUTS FOR THE II. S. NAVY 


Carrying on the Chance Vought tradition of faithful service in the United States Navy, 
these new Vought SBU-2’s were recently delivered to the Naval Air Reserve base at 
Floyd Bennett Airport, bringing new standards of performance to its fast-growing 
fleet of aircraft. 5 Each plane is powered by a Pratt & Whitney Twin Wasp Junior 
Engine and equipped with a Hamilton Standard Constant 
Speed Propeller, ensuring high performance and maneuverability. 


CHANCE VOUGHT AIRCRAFT 
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EAST HARTFORD, CONNECTICUT 



You who intend 
to get ahead should know why 

BOEING SCHOOL of AERONAUTICS 

is able to give men a definite 
edge in the fight for success 

Already, men who graduated from Boeing School 
within the past few years are standing out in 

In fact, 85 per cent of the total number graduated 
during the last 3 years are now on their way up with 
28 leading manufacturing and transport companies 
throughout the world ! 


“Air Transport Engineering” and 
“Practical Aeronautical Engineering” 

Two new courses, created by Boeing School after exten- 
sive consultations with leading manufacturing and oper- 
ating companies. Graduates will find excellent opportun- 

Salesj Flight, Production — and in automotive, semi- 
technical and general engineering. Either course takes 24 
months to complete — covers the equivalent of 3 years of 
college. Prerequisite: 2 years of pre-engineering at an 
accredited junior college or college. 

7 GROUND COURSES... from 12-week "Aircraft Sheet Metal" 

7 PILOT COURSES . . . includinu 18-month 'Airline Pilot and 
Operations" course, the standard of America. 


This school is a division of United Air Lines. It 
draws upon a background of over 125 million miles 
of experience in all phases of air operations. And it 
is in a position to confer intimately with manufac- 
turers of aircraft and engines. (They frequently 
write us to fill positions.) 

You study under a veteran staff of 30 instructors 
— specialists with up to 24 years of experience in 
their fields. (Only at Boeing School do you find 
this: an average of one instructor for each seven 
students!) 

School equipment includes 15 industry- type 
shops and laboratories; 10 planes of 8 distinct types 
— from a modern, 165 h. p. trainer to 1100 h.p. 
multi-motored Boeing 247 transport. 

Get the facts about United States approved Boeing 
School of Aeronautics — the school for career men. The 
coupon will bring you complete information, promptly. 


HOW MUCH EDUCATION TO ENTER? 



Next regular enrollment January 3, 1938 





C ommercial pilots will tell you 
Aero Mobiloil make.s a noticeable 
difference in smoothness and depend- 
ability of engine performance. 

Mechanics, ground crews, superin- 
tendents and dispatchers also know 
Aero Mobiloil for qualities that are 
important to them in their jobs. 


Add it up, and you’ll find that Aero 
Mobiloil goes farther, lubricates bet- 
ter and keeps engines cleaner— often 
at substantially less cost. 

Over 250 dealers at leading U.S. A. 
fields are ready with Aero Mobiloil, 
Aero Mobilgas and Mobilgrease at 
the Sign of the Flying Red Horse. 


Socony-Vacuum Oil Co. 
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210 of These Attack Planes 
Now In U. S. Service 
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From the Skyways 
of the World 


last two months the editorial staff of 
Aviation has travelled upwards of 
15,000 miles hither and thither, prac- 
tically all by air. Besides the visiting 
about incidental to the Cleveland 
Races (Taylor Aircraft, Taylor- 
Young, Lycoming, RCA, Fleetwings, 
Luscombe, etc.) and our second Ber- 
muda flight as reported in last month's 
Flashes, our West Coast Editor re- 
cently wound up a transcontinental 
round trip which took him through 
the middle- and south-west areas, 
and your editor has just returned from 
a two weeks’ cruise into the northwest 
territories. Altogether, during the 
twelve months that end with the first 
of December, Aviation has covered 
personally for its readers every 
corner of the United States and a 
large section of Europe. In that time 
we have flown over most of the air 
routes in the country and abroad, and 
have visited many of the principal 
airports. And there are few manu- 
facturing plants where new projects 
are under way that we have missed. 
We're rather proud of the fact that 
Aviation isn’t run on a “paste pot 
and scissors” policy. We're pretty 
much “from Missouri" when it comes 
to gathering material for the book. 


» McRf.vnoi.ds came east via TWA 
with a stop at Kansas City to see the 
maintenance base there. Westbound, 
he did a little digging and zagging 
(via TWA, Braniff, and a few as- 


sorted bus lines), touching at Chicago, 
Kansas City, Wichita, Oklahoma City, 
Tulsa, Dallas, Ft. Worth, Amarillo, 
Albuquerque, and L. A. Every morning 
for two weeks our office mail bulged 
with reports of Mac’s findings in the 
field. Unfortunately we can't print 
them in full, but here are some notes: 


» (Chicago) Benny Howard's 
plant going full blast with nineteen 
ships delivered in last year, including 
two just shipped off to Mexico. Saw 

In This Issue 



eight in various stages on production 
line. Plans call for 50-60 plane program 
for 1938. . . . Aircraft show pros- 
pects look good, a real set-up with 
real backing. Show management 
“hard hitting, intelligent, — and am 
convinced they will stage the greatest 
American show in history ... a real 
industry opportunity.” . . . (Kansas 
City) Spent two interesting days with 
Homer Bredouw, Tex LaGrone (Wa- 
co), Bill Ong, the Rearwins, Ed. 
Porterfield, Victor Roos, Siebenthaler, 
also TWA personnel. . . . (Wichita) 
Had nice visit with Sam Bloomfield 
and Opie Swope of Swallow. They 
had a very business-like 2-placc Men- 
asco powered coupe complete with 
ATC in test flight stages, more of 
which later. . . . Saw Cessna’s pro- 
duction activities with Dwane Wal- 
lace. ... A plesant visit and a long 
talk with Earl Schaeffer of Stearman 
on production and export problems. 
. . . Beech is booming right along 
with third twin motor in final stages 
and fourth and fifth under active 
construction. . . . (Tulsa) Spartan in 
active production of Executives (sec 
description, Aviation, November, 
1937). . . . Les Green at Spartan 
School sponsoring an interesting pro- 
gram of cross-country flying for his 
students. Formation of five ships went 
to Cleveland for the Races. . . . ( Dal- 
las) Much impressed by the neatness 
and obvious efficiency of Braniff’s 
maintenance shops at Love field. Re- 
gan Stunkel, after his five months 
with Braniff has “one of the sweetest 



AIRCRAFT CORD 


D OWN from the clouds darts a ship on 
its first big test. When the pilot pulls 
it out of his power dive, he is counting on 
every obscure accessory to prove its worth. 
Both in the air and in the laboratory, 
Roebling Control Cords have "proved it” 
to pilots and manufacturers alike — with the 
result that you will find that controls on the 
vast majority of the country's planes are 
equipped with these cords. 


Roebling Wire Aircraft Products are made 
in Stainless Steel and High Carbon (Tinned 
or Galvanized) Steel. They include: Aircraft 
Wire; Aircraft Strand; Aircraft Cord { 6 x 7 , 
7x7, 7 x 1C;}; Ferrules and Thimbles; Serving 
and Locking Wires; Control Strand and 
Casing; Compressed Fittings for Attachments; 
Power and Lighting Cable; Welding Wire. 
JOHN A. ROF.BLING’S SONS COMPANY 
TRENTON, N. J. Branches in Principal Cities 


KEEPING PACE WITH AN INDUSTRY 
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WHOSE WATCHWORD IS PROGRESS 


running organizations I’ve ever seen.” 
"Mac” is now back on his Los An- 
geles base keeping tabs on Aviation 
affairs west of the Rockies. 


» Our own recent travels took us 
into a different section of the country, 
but proved no less interesting. Shoved 
off on Oct. 17 on one of United’s 14- 
passenger Mainliners westbound from 
Newark, and, in the course of the 
following week, went through to Se- 
attle, with stops at Cleveland, Chicago, 
Cheyenne and Salt Lake City. After 
a couple of days visiting with Boeing 
and other aviation activities at Seattle 
came east over Northwest Airlines 
route to Minneapolis and St. Paul, for 
a day or so at NWA headquarters and 
maintenance shops. Later to Chicago 
where we picked up UAL again for a 
fast hop (three hours 25 min.) to 
Newark on Trip 20 on Oct. 30. 


» In Chicago we spent part of a 
day with Jack Vilas (Pyle-National), 
Jim Dunbar and Maynard Schreiver, 
going over Show plans, and having a 
look at the International Auditorium. 
Certainly few buildings in the country 
could be more suitable for exhibiting 
aircraft large and small. And plans 
are afoot for decorative effects and 
for the mounting of exhibits that 
should be spectacular, to say the least. 


» In tiie two years that had elapsed 
since we had last visited the Cheyenne 
base of United Air Lines many 
changes have taken place both in 
buildings and equipment. The same 
was true of Northwest Airlines’ St. 
Paul shops. Two days in each plant 
gave us a chance to get caught up 
with progress. We brought back a 
flock of pictures and a bagful of in- 
formation on these shops which we 
hope to make available to readers in 




» We were fortunate in being in 
Seattle during some early test flights 
of the BX-15 bomber, the army's 
“Project A", so long on the secret 
list. Can't say much about it beyond 
what lias already appeared in Avia- 
tion, except that it seems to get up 
and fly with all the ease and agility 
of a much smaller ship. Ed Allen is 
doing the test flying with Major Cor- 
kilc and Captain Ervine on hand as 
Air Corps observers. 

» Standing on Boeing Field while 
XB-15 went by overhead shortly after 
take-off one bystander was heard to 
remark “By gosh! — it looks like a 
small overcast !” (See Aviation 
News.) Actually, the YB-17s looked 
like small planes after watching the 
XB-15! 

» Probably we'll get the same sort 
of reaction from observers when Boe- 
ing's big flying boats now being built 
for Pan American get into the air. 
Two of them are now well along 
toward completion, and the shop is 
full of parts and subassemblies for 


at least four more. It is most impres- 
sive to climb through the hugh hulls 
and to peer into the partly finished 
wings with their spars that are al- 
most as big as railway bridge girders 1 

» Coming east between Minneapolis 
and Chicago we had a chance to ride 
behind Mai Freeberg in one of 
NWA’s new Lockheed 14 “Sky Zeph- 
yrs”. Quite an airplane 1 Far more 
comfortable than the old Elcctras, — 
and she seems to pack performance to 
spare. The way she gets off the 
ground and right upstairs is something 
to write home about. We made the 
360-odd mile run in an hour and 50 
minutes, including a stop at Rochester. 

» We want to congratulate W. T. 
Piper and Ted Weld on the fine turn- 
out at their distributors meeting. 
While there we renewed acquaintance 
with a good many of the more pro- 
gressive operators from 1 all parts of 
the country. No wonder Cub sales 
for this year will come dose to the 
one thousand mark. 


aviation 



GoJiAelatUut! 

How often, in the manufacture of all types of mechanisms, original 
designs are vastly improved by what might be called Correlative 
Engineering! 

Component parts are altered to fit and to function better in rela- 
tion, each to all others. Much of such valuable correlation can be 
achieved painlessly beforehand through early consultation. 

In the sincere desire to be of greater service, Bendix earnestly sug- 
gests to all aircraft engineering staffs that they take full and early advan- 
tage of Bendix' fund of specialized knowledge of Landing Gear design .. . 
to the end that all under-carriage units may be more perfectly correlated. 

BENDIX PRODUCTS CORPORATION 

AIRPLANE WHEEL AND BRAKE DIVISION 
(Subsidiary of Bendix Aviation Corporation) South Bend, Indiana 


BENDIX 

AIRPLANE WHEELS ■ BRAKES • PILOT SEATS • PNEUDRAULIC SHOCK STRUTS 
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» Probably it is just the working 
of nature's law of compensation or 
something, but we are always amazed 
to find that the smallest men marry the 
largest women, piano movers always 
seem to weigh about 129 pounds, and 
the men who build the big dams and 
bridges and who head the big steel 
companies and other heavy industries 
generally are little over five feet high. 
On the other hand the salesmen for 
men’s haberdashery, writers of poetry, 
and laboratory research workers seem 
to have once been varsity letter men 
in crew or football. 

All of which is brought to mind by 
the fact that Ed. Allen, who has to 



ing some of the world's largest air- 
P Probably the flivver planes are 


flight tested by men who need shoe 
horns to get themselves through the 


» According to the newspapers 
test flights have been completed in 
England on the two separate units of 
the Mayo Composite seaplanes and 
tests of the combination are about to 
be started. In case you are not "■ fa- 
miliar with 'this development, the 
scheme is to have a Small heavily- 
loaded trans-Atlantic seaplane and a 
large lightly-loaded seaplane attached 
together for the take-off and after 
sufficient altitude and speed has been 
attained the smaller ship detaches it- 
self and goes on its way. 

If this innovation is successful and 
is used on the regular trans-Atlantic 
service we can imagine the pilot of 
the large launching plane complaining 
at home to his wife about the mo- 
notony of his existence — “Take off, 
climb and land again all day long, 
and never get anywhere!” 


» And, carrying this Mayo Compos- 
ite airplane idea a little farther, in 
the near future we can expect to see 
ten or twelve flivver airplanes roost- 
ing on the wing of a large transport 
for delivery to distant customers, just 
as automobiles are delivered from the 
factories today. 


» With neutral ships being 
bombed in the Mediterranean Sea, 
foreign-owned enterprises* being de- 
stroyed and flag-draped neutral cars 
being machine-gunned in China, all 
entirely “by accident” and “because 
of mistaken identity” we are begin- 
ning to see what pilots mean when 
they ask for better vision in airplanes. 


» Along this same line we note 
that the radio-controlled, pilotless ro- 
bot airplanes which Great Britain 
developed for use in anti-aircraft prac- 
tice have been released from the 
secret list so that all nations will prob- 
ably be using them. As the “vision” 
for anti-aircraft gunners might be as 
poor as for flying gunners and bomb- 
ers it would he well for commercial 
airplane designers to carefully avoid 
simdantics with these robot targets. 


» Now that the regular passenger 
service between Baltimore and Ber- 
muda is about to start operations we, 
cr-ah, hesitate to bring up the subject 
again but, ahem, now, about this job 
of ticket agent in Bermuda . 


» Many industries and profes- 
sions, banking being a notable 
example, have numerous holidays cele- 
brating everything from Independence 



Day to the start of the World's series, 
whereas aviation, being a much 
younger industry, doesn't have a single 
one. To fulfill the crying need for some 
special legal holidays for aeronautics, 
we’d suggest that the first one be set 
for the official opening day of the 
pheasant shooting season. As the far 
corners of the flying fields are popular 
living quarters for pheasants, all 
pilots, mechanics, dispatchers and air- 
port managers are out in full force at 
the crack of dawn. We've seen some 
fields where they were so thick they 
might have been mistaken for WPA 
workers except that they were moving 
around instead of leaning on shovels. 
We contend that that day might as 
well be declared an official aviation 
holiday as there’s no work done anyway. 


AVIATION 




AFTER FAGG— WHAT? 


/^VIATION for December, 1937 


T 


★ ★ ★ ★ 


It was with a real sense of regret that we heard of 
Fred Fagg’s impending departure from the Bureau 
of Air Commerce. We have been following Bureau 
affairs rather closely over the past three or four years 
and know something of the contrast between internal 
conditions today and - what they were when Fagg took 
over from the former administration. Not that he has 
been able to “rear back and pass a miracle” to create 
the perfect government bureau in the space of a few 
short months. But out of the chaos of conflicting 
ambitions and petty jealousies that had been the rule 
rather than the exception when he inherited the job 
he has succeeded in building up an esprit de corps 
that was entirely lacking before. 

To be sure, the reorganization program announced 
last spring is not yet complete, but all those present 
have shown a commendable willingness to work to- 
gether as a team. It has been the Director’s aim not 
only to co-ordinate the work of all his subordinates, 
but also to keep each department head fully informed 
of the problems and' progress of other departments so 
that each feels that he is an integral part of the whole. 

Naturally, all hasn’t been “beer and skittles" for 
the Director. Undoubtedly Fagg has many times found 
himself blocked by political obstructions both from 
above and below that have irked him no end. But we 


m 



doubt seriously that troubles of this sort were the 
primary reasons for his decision to. leave the Bureau. 
He is a man of too broad gauge to let such things get 
him down. After all, no one expected that he intended 
to make a career of the Directorship (even if such a 
tiling were possible under any politically conscious 
regime), and, when a good opportunity came along, 
one that was eminently fitted to his tastes and ambi- 
tions, it was only natural that he should accept it. 
Fortunately, his new assignment will not take him 
away from the Bureau immediately, but will permit 
his remaining in Washington long enough to see through 
a number of jobs that he has already started. It is 
obviously his personal desire to hand over to his succes- 
sor a smooth running and efficient organization. 

Who that successor is to be, however, is still very 
much of a mystery. We feel that the administration 
will be making a very grave mistake if some positive 
action on that score is not taken immediately. Certainly, 
by the first of the coming year a new Director should 
definitely be named, and he should function as right- 
hand man to Fagg during the months that he remains in 
office. If such action is not taken the administration will 
simply be duplicating the circumstances that surrounded 
the Vidal appointment in 1932 and we will again be 
in for a period of political finageling that will speedily 
undo all the good work that Fagg has accomplished 
in the past year. Already a goodly list of competitors 
is in the field. Political connections are being strength- 
ened, and knives are being sharpened for an orgy of 
throat slitting that may easily make the last Battle 
Royal look like a Methodist picnic. The Powers can 
prevent it if they will. Let them name a good man 
forthwith, so that the work of the Bureau may go on 
without any unnecessary interruption. 


THE MARITIME COMMISSION REPORT 

On November 15 the long awaited report of the Mari- 
time Commission was presented to the Congress. Of 
particular interest is the section on over-ocean aviation 
prepared under the direction of Grover Loening. Else- 
where in this issue (in the aviation news) will be 
found some of its details. 

Three phases of the report seem to us to merit 
particular attention. In the first place, it is recom- 
mended that the way be left open for competition in 
the development of the highly important trans-Atlantic 
air routes. With all due respect to the great progress 
that has already been made in over-ocean flying, the 
feeling is that the art is still so young that it would 
be detrimental to the public interest to restrict future 
development by the granting of monopolies of any sort 
at this time. 

In the second place, we are glad to see that lighter- 
than-air craft will probably not be excluded from 
consideration in the building up of our over-ocean air 
transport. As we pointed out when the Hindeuburg 
went down, we believe that it would be a definite mis- 


take to overlook the possibilities of the airship in spite 
of the fact that most of the experience to date has 
been negative. At least their possibilities should be ex- 
liaustively explored before tossing them completely 

Finally, we can’t overlook the fact that if the Mari- 
time Commission’s recommendation that it be granted 
supervision over foreign air transport is acceptable to 
the Congress, we are faced with the introduction of 
another agency into an already over-complicated picture. 
To the confusion that has resulted from un-coordinated 
effort of the Post Office, the Interstate Commerce 
Commission and the Department of Commerce to con- 
trol American aviation must now be added another 
element, the Maritime Commission. That, certainly, 
won’t tend to simplify matters any. But perhaps in 
the end it may prove to be a good thing. If too many 
fingers get into the pie it may occur to some one that 
the only sensible “out,” after all, will be some sort 
of permanent federal commission to direct and to co- 
ordinate all our aviation effort. 


A NEEDED REFORM 

For some time past the National Aeronautic Associa- 
tion lias been plugging for an idea that seems to us so 
eminently sensible that we wish to add our endorsement 
and to urge the industry to give the matter some serious 
thought and some active support. We refer to the 
proposal for the establishment of standing committees 
on civil aviation in both houses of Congress. 

Too often in the past few years we have seen what 
happened to aviation affairs on the Hill. Matters that 
should be treated with respect by legislators with at least 
some rudimentary knowledge of what they are all about, 
get tossed around from one committee to another, usu- 
ally ending up in the hands of someone who has 
discovered that there is no better way of making the 
front pages than by having his name associated with 
anything to do with aviation, — no matter what. 

The only way things of this sort can be avoided in 
the future will be by the appointment of permanent com- 
mittees on aviation affairs made up of men who have 
the real interests of aviation development at heart and 
who have the time and the incentive to study the 
problem and to become reasonably expert themselves on 
matters pertaining to the air. 

Practically all other phases of national affairs have 
their special committees in Congress and, certainly, avi- 
ation has become important enough in the national 
scheme to rate similar attention. Without some source 
of permanent interest it will be just as futile to expect 
anything to come of the recommendations of the in- 
dustry or of special commissions of experts in the 
future as it has been in the past. The setting up of 
standing committees on civil aeronautics in both the 
Senate and the House of Representatives is a first and 
a highly important step toward the formulation of a 
sound national policy for aviation. 
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“Here Goes 

NOTHING!" 


I N THE EARLY PAYS OF AVIATION 
every flight was somewhat in the 
nature of a test flight. And it was a 
test typical of a period happily be- 
hind us, a period of knowing very 
little and guessing very much about 
how the airplane would behave once 
it got into the air under any given 
set of conditions. The test pilot flew 
a new craft of those days to see what 
would happen. He took the attitude: 
“Well, here goes nothing,” and was a 
bit surprised if his demands upon the 
craft were met safely. It was the era 
of the daredevil. The pilot was a 
kind of being different from all nor- 
mal, thinking, planning creatures. He 
was not supposed to know what it 
was all about. Let the plodding en- 
gineers figure their lift coefficients; he 
was a man of the element “ether," 
born to soar aloft and escape death by 
a hair, nonchalantly. 

Many of the early accidents in test- 
ing can be traced directly to such lack 
of a careful attitude on the part of 
the test pilot, who usually relieved 
himself of responsibility by referring 
to himself as a “fatalist.” In these 
early stages of the science of flying 
the pioneering spirit attracted the type 
of man who enjoyed hazards in a 
field where most of the factors were 
unknowns. As the unknowns gradu- 
ally became quantitatively predictable, 
the increasing complexity forced a 
problem upon such non-analytical 
gamblers. The attitude of being one 
who takes risks for pleasure was no 
longer tenable because it obviously 
meant that one was not up to the 
job of coping intelligently with this 
complexity. Under the changing con- 
ditions of increasing knowledge, fatal- 
istic risk-taking becomes ignorant 
recklessness. 

Anyone embarked upon the busi- 
ness of designing and building experi- 
mental airplanes is easily set psycho- 
logically into a chance-taking mould. 
It seems so much simpler and more 


— a dangerous state oi 
mind for the test pilot — 
or for anyone else who 
pushes a stick. How 
flight testing has pro- 
gressed from the dare- 
devil days into the realm 
of scientific research is 
told by 

Edmund T. Allen 

one of the country's fore- 
most engineering pilots 
who is now in Seattle test- 
ing the Air Corps' long 
awaited "Project A" (the 
Boeing XB-15). Recently 
he put the first of the 
Navy's Sikorsky "flying 
dreadnoughts" through 
its paces off Bridgeport. 


economical of time to go ahead and 
try out the craft in the air to see 
what will happen rather than to rea- 
son out, and to compute and experi- 
ment “in one’s head.” The develop- 
ment of the art of flight testing can 
be roughly divided into three periods 
or stages, which are psychologically 
if not always chronologically distinct. 
The first of these has been described 
as one when everything was uncer- 
tain — there seemed to be no other 
way to get an airplane built and on 
the market than to try it out with as 
big a flourish as possible and an em- 
phasis upon the risks involved. There 
were notable exceptions, as the care- 
ful Orville and Wilbur Wright did a 
thousand times as much planning and 
investigating as they did flying. 

At the second stage of test flying 
development certain procedure became 



standardized in design, such, for ex- 
ample, as obtaining longitudinal sta- 
bility. We no longer have to face a 
first flight with uncertainty as to 
whether the airplane will be stable or 
not. Stability of the design has been 
computed. A model of the airplane 
has been tested in a wind-tunnel for 
stability and controllability. Finally 
a check has been made of the propor- 
tioning of the stabilizing elements in 
accordance with past best-practice. 


At the same stage the properties 
of materials became more accurately 
known and methods of stress analysis 
so elaborated that exact yield points 
for wings could be predicted for such 
“punishment” as an airplane gets in 
pulling out quickly from high speed 
dives. The test program for flight tests 


aviation 


came to consist of an elauoiate deter- 
mination of the niceties of control and 
stability, quantitative performance, 
and stalling characteristics. This sec- 
ond period was characterized by an 
enormous enlargement in our store 
of data, on the one hand, and an in- 
creasing tendency, on the other to 
avoid foolish risks by pre-thinking, 
by laboratory experiment, and by com- 
putation. This second period was 
even more a transitional stage in the 
development of an attitude of avia- 
tion people than it is the product of 
chronological progress. And it brought 
a demand for the type of test pilot 
who was bent on reducing his risks, 
and who was capable of a new invest- 
ment of thought in planning for every 
emergency that might occur. Test 
pilots as well as designers were now 
expected to think ahead several moves 
in a chess game where each counter 
move might shift the situation into a 

At the third stage there definitely 
emerges a new attitude toward flight 
testing, away front chance-taking al- 
together and toward a complete analy- 
sis of each problem that can be met 
prior to flight. This stage is the end- 


product ideally of the progress in the 
second stage where a compromise had 
to be effected between the cost of 
further investigation and the cost of 
insurance (often exorbitant), against 
the risks of “trying the thing out in 
the air.” Those who are reaching 
for this attitude greatly decrease their 
risks by beginning their “testing” at 
the inception of the design rather than 
at the last minute when everyone, 
from designer to production manager, 
is so tense that omissions are favored 
and mistakes difficult to avoid. 


A- was remarked above, in the 
earlier stages the designer-builder- 
salesman tended to favor this atti- 
tude of daredeviltry and to hold to it 
after the test pilot was already tend- 
ing to become more scientifically an- 
alytic. Budget requirements fre- 
quently pushed the management of 
later days — as they sometimes still do 
today — back into the old pattern: to 
call a halt on scientific probing and 
to get the aircraft into the air as 
soon as possible, ironing out its diffi- 
culties somehow after the unbearable 
suspense of finding out if it would fly 


was over. The old Fokker organiza- 
tion was typical of this class of atti- 
tudes, with Mr. Fokker laying out 
the designs with chalk on the floor, 
flying the airplane the first time him- 
self, then cutting and trying until he 
was satisfied with the “feel” of the 
controls. Scores of Sopwith airplane 
designs were laid out solely in this 
manner, Harry Hawker taking the 
risks that were cheaper than a mathe- 
matical department. Occasionally they 
would lose an airplane — as was the 
case with a new Sopwith which turned 
out “in the air” to be so tail-heavy 
and to have such inadequate elevator- 
controls that even with the throttle 
closed nothing could be done to keep 
the airplane from stalling at once. 
Hawker, doing all his testing without 
a parachute at that time, attempted 
half a dozen times to land the air- 
plane, got the wheels on the ground 
at high speed or with the engine 
fully on, but could not slow up or cut 
the throttle without having the air- 
plane “zoom.” Finally he aimed at a 
tree so as to hit it with one wing and 
cut the switch just as he hit. For- 
tunately he survived. The relation 
between center of gravity location and 
stability was known at the time, and 
this accident, like so many others, 
was not owing to lack of knowledge 
but to tack of care. 

It is, however, precisely the mark 
of scientific progress when these 
after-thoughts become on subsequent 
trials pre-thoughts. It is usually easy 
to sec after any accident how it could 
have been avoided, how it should 
liave been foreseen. There are very 
few mysteries any longer in aircraft 


§ 1‘iXNi xg is a typical problem dealt 
with characteristically in each of the 
three stages. The typical method of 
those still belonging to the earliest 
stage was simply to put the airplane 
into a long spin, possibly on the first 
flight, and when the time arrived for 
desired recovery, say after ten turns, 
to fight one’s way out as best one 
could, if one could. The second stage 
type of spin-testing began with a de- 
termination of the factors entering 
into spin-recovery, such as unblan- 
keted vertical tail surface, effective 
control surfaces, disposition of weights 
along the axes of the airplane, and 
other less important factors. The pro- 
vision of an adequate, carefully de- 
signed spin-chute was an essential at 
this stage. Any test pilot who at- 
tempts spin-testing or makes prolonged 
spins without a spin-chute still be- 
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sidercd, but the latest practice is to 
consider only the hatched triangle 
on the earth, thereby simplifying the 

The reader will note at once that 
the equator, poles, meridians, etc., on 
the earth have their counterpart in 
the celestial sphere. Note carefully 
that the position of the sun or other 
celestial body may be projected to the 
surface of the earth and when so pro- 
jected, the corresponding position on 
the earth is called the Geographical 
Position (G.P.) of the body. 

Another important definition is that 
1' of arc on the Earth is a geograph- 
ical mile (6080.27 ft.), used in navi- 
gation. In fixing a position by celes- 
tial bodies, it is necessary to know 
the G.P. of those bodies at any instant 
of time. These data are found in the 
Nautical Almanac (or new British 
Aid Almanac). The latitude (called 
Declination) and longitude (called 
Greenwich hour angle) of the G.P. 
of all bodies used are tabulated in the 
Almanac for suitable intervals of time, 
and the exact values for any desired 
instant found by interpolation. We 
are now ready to take up — 


AIR NAVIGATION 

Finding 
Your Way 
in the Air 


IV. CELESTIAL NAVIGATION 


C elestial Navigation is the 
method of determining position 
by means of celestial bodies. While 
this method has been in use at sea 
for centuries, its adaptation to air 
navigation is of course recent, dating 
back only about twenty years. In this 
short time, however, and due largely 
to the development of Air Navigation, 
both the concept and the methods 
have undergone radical changes. 
While space does not permit a de- 
tailed exposition of the method, it is 
the intent of this and the succeeding 
installment to explain the principles 
on which the method is based, and to 
indicate in a general way how it 
may be accomplished. The reader 


may then judge for himself whether 
plication of the method. 

ous than such terms as "latitude" and 
"longitude”, will have to be intro- 
duced. In defining these terms, prin- 
cipal use will be made of illustrations 
and a dependence on the common sense 
of the reader. 

Let us now introduce the special 
terms used by a careful study of 
Fig. 1 which shows the earth and 
the celestial sphere with the naviga- 
tion triangle outlined and with the 
essential definitions indicated. For- 
merly, the celestial triangle was con- 


Celestial Navigation Theory 

An observer at any point on the 
earth’s surface, except the poles, sees 
the altitude of any heavenly body 
change with time. The altitude can 
be calculated for any instant of time 
by methods to be described later. 

The altitude of a heavenly body 
also changes with a change in the po- 
sition of the observer. The amount 
of this change depends on the direc- 
tion in which the observer moves 
relative to the geographical position 
(G.P.) of the observed body. If he 
moves one mile directly toward the ob- 
served body, the altitude is thereby in- 
creased by T; if he moves away, the 
altitude is decreased by 1'; while if he 
moves in any other direction the alti- 
tude is changed by a predictable 
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secured bv the means about to be 
described. 

The navigation triangle— In Fig. 2, 
which is a representation of part of 
the earth’s surface, P is the elevated 
pole, 2 the position of the observer 
and S the geographical position of a 
star. These three points form the 
vertices of a spherical triangle ZPS 
which is known as the astronomical or 
navigation triangle. The side PS is 
the polar distance (90° — declination) 
of the star, ZS is the zenith distance 
(90°— altitude) of the star, and PZ 
is the colatitude (90° — latitude) of the 
observer. The angle ZPS at the pole 
is the local hour angle, and the angle 
PZS at the zenith is the azimuth or 
direction of the star. The angle PSZ 
at S, which is seldom used, is called 
the parallactic angle. 

Solving the astronomical triangle — 
The quantities from which the astro- 
nomical triangle is usually solved arc 
the sides PZ and PS, and the included 
angle at P. The asumed latitude sub- 
tracted from 90° gives the side PZ; 
the declination subtracted from 90° 
gives the side PS. The angle at P 
is the difference between the longi- 
tude of the body (geographical posi- 
tion) and the assumed longitude of the 

By specially arranged tables the 
latitude, declination and local hour 
angle are used directly in solving the 
triangle for the computed altitude, 
which is 90° minus the side ZS, and 
(Turn to page 74) 


Solving SPACE 


Part 1 

By Elias Moness 



T he application of graphical 
methods to the solution of space 
structures, i.e., of structures, all mem- 
bers of which do not lie in the 
same plane, is difficult, and often im- 
possible. Yet, the graphical method is 
so much quicker and easier than the 
analytical method that it is very desir- 
able to extend its use to space struc- 
tures as well. It is the object of this 
article to demonstrate a method for 
solving any statically determinate 
space structure graphically. 

Let us analyze the simplest of all 
space structures — a tripod such as is 
used for landing gears of smaller 

Case 1 

Fig. 1 shows such a tripod with the 
load "P” applied at the apex. Note 
that two views are required to show 
the structure and the applied load. 
Resolve load “P” into two compo- 
nents: P. in the plane of members 
AB and AC, and P„ normal to this 
plane. Since AB and BC cannot take 
any load which is perpendicular to 
their plane, it is obvious that Ps is 
taken entirely by AD; also, since P„ 
and AD arc in the same plane, P» is 
the horizontal component of the stress 
in AD; hence, we project P„ on AD 
and find Ad to be the stress in AD; 
this can be scaled using the same scale 
as the one to which “P” was drawn. 
Next, we mark the nature of the stress 
in AD by means of arrows (comprcs- 

The members AB and AC must take 
care of the load Pv and also of the 
vertical component of Ad; hence we 
lay off a vector equal to P, V, a (ver- 
tical component of stress Ad) as 
shown and find the stresses in AB 
and AC in the usual manner; finally, 
we mark the nature of the stresses 
(tension) and scale off their magni- 

An examination of Fig. 1 will show 
that instead of resolving “P” into 
components, we could have solved 
the side view as if it were a plane 



STRUCTURES Graphically 

The graphical method outlined in this series of articles saves three- 
quarters of the time required for computation and the results are accu- 
rate to within one percent of computed values. It has been used 
extensively by the Douglas Engineering staff and can be applied 
generally to any space framework 



structure consisting of two members 
only, (sec Fig. la) : Ad is found by 
drawing Pd parallel to ABC, and has, 
of course, the same value as before; 
the phantom member ABC has a ten- 
sion equal to Pd; hence, we apply a 
tension load Pd to the structure in the 
other view and solve; again we mark 
the nature of the stress and scale. 

Note that the original applied load 
in the front view is ignored when we 
apply the phantom load Pd. Care 
must be taken to apply a tension load, 
if the phantom member ABC is in 
tension. 

Tlie case just analyzed is a special 

1. The load “P" is in the plane of 
the paper in side view. 


2. The structure is symmetrical in 
the front view. 

3. AB and AC are in the plane of 
the paper (side view is vertical). 

4. AD is also in the plane of the 
paper. 

5. AB and AC are superimposed on 
each other in side view. 

Case 2 

In Fig. 2 condition 1 is eliminated 
by using a space load, i.e., by giving 
the load “P" a side component. To 
solve this case we proceed as before 
till we apply Pd in the front view. At 
this point we must take into con- 
sideration the side component P,. This 
we do by combining Pd with P, in 
the front view. This gives the result- 


ant R. We then proceed as usual. 

In Fig. 2a condition 2 is eliminated 
by making the structure unsymmetri- 
cal in front view. The method of 
solution is the same as above. Note 
that only the side component of P in 
the front view is combined with the 
phantom load and not the whole load 
P. This is so because the vertical 
component of P has already been taken 
care of in the side view. 

Case 3 

In Fig. 3 condition 3 is eliminated 
by inclining the plane of AB and AC. 
so that they are no longer in the plane 
of the paper in any view (AD is still 
in the plane of the paper in side 
view). We obtain Ad by drawing 
through P a line parallel to ABC. But, 
since the front view shows only the 
vertical projection of AB and AC, we 
must apply not the entire phantom 
load Pd, but only its vertical projec- 
tion Pd'. Solving then the front view 
in the usual manner, we obtain not the 
true length of the stress vectors, but 
only their vertical projection. These 
vectors cannot be scaled directly. We 
must revolve them into the plane of 
the paper and after thus finding their 
true length, we can scale them. 

The complication introduced by the 
fact that the plane of AB on AC is 
not vertical, is that we must deal with 
projections and finally find true 
lengths by rotation of the vectors. 

Fig. 3a shows the same case for a 
space load and an unsymmctrical 
structure. Note that both tension vec- 
tors had to lie revolved since they are 
of unequal length. 

Case 4 

In Fig. 4 condition 4 is eliminated 
by slanting member AD away from 
the vertical plane. Now none of the 
members of the tripod is shown in true 
(Turn to l>age 78) 







Producing 


How manufacturing methods 
have been developed in conjunc- 
tion with design to simplify metal 
plane production problems 
through utilization of the drop- 
hammer forming process. 


quantities than have been customary 
in the past. 

Aircraft designers have for years 
toyed with the idea of airplanes 
stamped all at once in one huge press, 
or poured out of some synthetic ma- 
terial in a single molding operation, 
or somehow fabricated so as to avoid 
the tedious hand fitting of limitless 
numbers of small parts. We believe 
that in the development of the new 
S-C we have approached this ideal 
of the one-piece airplane. 

It all started with the development 
of the S-T metal-fusclagcd sport 
trainer which went into production in 
1934. Four years of manufacturing 
experience with metal planes, plus the 
quantity production during the same 
period of a wide variety of metal 
parts on contract for other airplane 
manufacturers, have given us the 
opportunity of fully developing the 
application of metal construction to 
the small airplane. 

Our basic effort was to develop a 
design in which the number of indi- 
vidual parts was held to the fewest 
possible; the elimination of hand fit- 
ting; and the minimizing of riveting 
and costly assembly operations. It is 
a much more difficult assignment to 
simplify a structure than to"complexi- 
fy” it. But by extensive study, experi- 
ment, and ingenuity we have gradually 
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evolved the design of the S-C to the 
point where, as it is now in produc- 
tion, we feel it is the most simply 
manufactured metal airplane, and the 
most adaptable of any yet developed 
to an efficient production system in 
fairly large quantities. 

Such simplification and elimination 
of hand fitting requires precision man- 
ufacture. Precision manufacture of 
parts made of aluminum alloy sheet 
could be economically achieved in only 
one way — by stamping them all out 
with the same die, and that is essen- 
tially what we have done. 

The Ryan S-C cabin plane is almost 
entirely of 24ST Alclad aluminum 
alloy sheet construction. And every 
part of it, with few exceptions, is 
either a flat sheet, or a drop hammer 
stamping. Flat sheets are all marked 
and drilled from master steel tem- 
plates, and stamped sheets are all 
formed from dies which accurately 
reproduce a given part exactly over 

In the S-C design we have reduced 
the total number of parts in the plane, 
reduced the amount of riveting 
required to assemble it, eliminated 
completely most of the costly jigs 
ordinarily required, and made layout 
and alignment time on assembly oper- 
ations unnecessary. 

The S-C fuselage closely 
follows S-T practice, the 
forward portion being as- 
sembled on a precision jig, 
while formed alloy sheets 
are riveted to built-up bulk- 


fuselage structure to the main wing 
spar and engine mount. As on the 
S-T, the after portion of the fuselage 


cone form, shaped from flat alloy 
sheets without compound curves. 
These sheets are easily riveted to the 
shape of the fuselage after layout of 
the sheets from master templates. The 
somewhat floppy sheet metal cone is 
then developed into a sturdy fuselage 
structure by riveting the bulkheads in 
place. This is all done without re- 
course to any jig, as the layout from 
master steel templates assures perfect 
alignment, although all rivet holes are 
reamed before final riveting of bulk- 
heads to the sheet. 

From the cabin rearward, the fuse- 


and is assembled to the cabin section 
in a master jig; all other operations 
on the fuselage structure assembly 
being performed with assembly jig- 
ging eliminated. 

The wing is similarly simplified to 
obtain the maximum advantage from 
the precision drop-hammer die-stamp- 
ing process. With a monospar type 
wing structure, each panel is attached 
at the fuselage by means of only 
three taper bolts. The metal "nton- 
ocoque” spar is a development of our 
(Turn to Page 82) 





More about that 

WACO 3-Wheeler 


Hugh Perry discusses some of the advantages of nose-wheel- 
ing and reveals a few details of construction and performance. 



O ne of the obvious advantages of 
any three wheel gear is, of 
course, the excellent visibility on the 
ground at all times. At no time in take- 
off or landing is visibility sacrificed 
for an instant. Next, of course, is the 
naturalness of the operations of take- 
off and landing for a novice. While 
taking off the pilot remains in a level- 
with-the-ground position (as he would 
if driving down the runway in a motor 
car) until the airplane is ready to 
leave the ground. In landing, large 
flaps (such as those fitted on the Waco 
N) permit him to approach the very 
edge of the flying field and point the 
airplane directly toward the spot he 
selects. It is practically impossible 
even for the novice, to build up dan- 
gerously excessive speed in this ma- 
neuver. As he approaches the ground it 
is natural to decrease his angle of 
approach and level off, but he does not 
have to put the airplane in an attitude 
beyond level flight with the nose point- 
ing skyward. On the contrary, lie 
resumes the natural levcl-with-the- 
ground attitude at which he took-off. 

In leveling off above the ground the 
wings are at approximately zero inci- 
dence and there is no tendency for the 
ship to balloon back in the air and the 
hardness of the drop is completely ab- 
sorbed by long oleo-wheel travel of 
the three wheels. If the front wheel 
hits first while there is a slight bounce, 
again there is no positive incidence 
and the airplane bounces only to level 
position and settles on all three wheels. 

Lastly, if (usually by an experi- 
enced pilot) the rear wheels are put 


down first and an old style conven- 
tional three point landing is made, the 
ship rocks forward at once without 
undue shock onto the third front 

Another obvious advantage of this 
gear is, of course, the inability of the 
most awkward or inefficient pilot to 
put it over on its back — at no time is 
the pilot required to do the delicate job 
of balancing the airplane and load on 
two wheels. Extensive testing has in- 
dicated that the directional stability of 
our three-wheeler on the ground is 
good at all times. This is inherent 
with a gear with the front wheel free 
to castor and not steerable. Above 
speeds of fifteen to twenty miles an 
hour the airplane cannot be turned 
sharply, no matter if a positive effort 
is made. Ground looping is, therefore, 
completely eliminated and crosswind 
landings and take-offs present no prob- 
lems. Below these speeds steering 
may be accomplished with ease. 



The Model N-8 Waco follows 
quite closely the conventional Waco 
biplane design of the later cabin series. 
The fuselage is of welded aircraft tub- 
ing with a removable motor mount, the 
structure is wood-faired for shape and 
fabric covered. 

The wings are of wood construction 
with spars of aircraft spruce and 
built-up ribs of spruce with mahogany 
plywood gussets, the spars arc sepa- 
rated with duralumin compression 
tubes and double braced with Breeze 
internal tie rods, wing tips are finished 
to a near knife edge. Ailerons are of 
the same design and are provided on 
upper wing only, flaps of duralumin 
are provided and are vacuum operated 
from a single tank located in the fuse- 
lage assuring simultaneous action on 
all surfaces. The entire wing struc- 
ture except flaps is fabric covered. 

Horizontal and vertical stabilizer 
surfaces are likewise of wood struc- 
ture, the horizontal stabilizer being 
first covered with plywood and both 
units then fabric covered. Elevators 
and rudder are of welded aircraft tub- 
ing fabric covered. 

The cabin interior is trimmed with 
Laidlaw broadcloth. The rear scat is 
solid with individual belts for two. 
The front seats are individual and are 
adjustable. Great attention has been 
given the design of all seats to insure 
comfort on long trips. 

Brake pedals operating oversize hy- 
( Turn to page 77) 
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THE 


World’s 


'Greatest Ocean Transport 


ANSWERS THE CHALLENGE OF THE ATLANTIC 


But ten short years ago all the world thrilled to the amazing 
news of Charles A. Lindbergh's non-stop flight. New York to 
Paris. Why has the world waited until now to see an over- 
ocean transport capable of carrying commercially profitable 
pay loads of passengers and cargo non-stop over the trans- 
Atlantic route? 

The Lindbergh flight was a magnificent accomplishment. 
It was a triumph of audacious experimental flight engineering 
with a great ship, a great engine and a great pilot — all nicely 
balanced to turn to reality a long-sought dream. That flight 
pioneered. It carried no pay load, no crew but a single man 
of less than 200 lbs. In 1927 an amazing achievement! 

Before this historic flight could be made the basis of a com- 
mercially practical reality, there were great areas of engineer- 
ing to be developed, great fields of experimental discovery to 
be explored. Spanning the Atlantic non-stop with sizable pay 
loads of passengers and cargo — here was a challenge to the 
aviation engineers of all the world. It meant the development 
of new design, new advanced structures, new over-all effici- 
ency , to provide for pay loads large enough to make non-stop At- 
lantic service commercially as well as aeronautically successful. 


With the proven design of the remarkable Martin-built 
China Clippers as the first step in ocean transport pioneering, a 
new great ship has been constructed — a ship that can fly the 
Atlantic non-stop — quickly, easily, safely and economically. 
In this great new Martin over-ocean transport, true long- 
range efficiency has been forged into reality— a ship capable of 
non-stop trans-Atlantic service (3,500 route miles — 5,000 miles 
in still air) with large and practical pay loads of passengers, 
mail and express. Here is another significant milestone in the 
brilliant history of aircraft development. 

It would be easily possible to build a seemingly comparable 
ship with greater cruising range, or greater total pay load ca- 
pacity, or greater speed, or greater hull dimensions. But no- 
where in aviation, here or elsewhere in the world, has such an 
amazing craft been built, engineered to that -fine balance of all 
the factors necessary for non-stop air service across the Atlantic 
on a commercially practical basis. 

This great ship will be delivered to its foreign purchaser 
shortly. To those American operators who are interested in es- 
tablishing non-stop trans-Atlantic service, we offer this design, 
ready for immediate construction. 


THE GLENN L. 


MARTIN 


COMPANY 


BALTIMORE, MARYLAND, U. S. A. 


Builders of Dependable 
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Martin Ocean 


T he airline operators are justi- 
fied in wanting to make money. 
Today, that is beginning to be no 
trick at all for the fellow who makes 
five or six hundred mile jumps be- 
1 stops. But the operator who 


his largest cargo is gasoline and the 
number of gallons per passenger 
quickly reaches appalling propor- 
“ After a while it begins tc 
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dream about gasoline in his frequent 
nightmares, or to decorate his den 
with unattained specific fuel con- 
sumption figures. 

To this practical problem the 
Glenn L. Martin Company has de- 
voted much time and research. The 
goal is commercially profitable over- 
ocean transportation by air. To 
approach that goal Martin has con- 
sidered all of the practical problems 
in the light of their past experience. 
They have developed and built an 
aircraft that will support itself as 
well on the account books as it does 
in the air. 

The first job was to fly long dis- 
tances non-stop over water with reg- 
ularity and reliability. This has long 
since been accomplished and is now 
being done with Martin equipment. 


The r 
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same long distance with a sufficient 
load of passengers or freight to pay 
some profits to the stockholders. 
That too has been done with the 
more famous Martin products — the 
China Clippers. But the final job is 
to increase both the range and pay- 
load. That has been done in the new 
Martin ocean transport. Model 156. 

Although the new Ocean Trans- 
port represents an important for- 
ward step in large 
flying boat devel- 
opment, it is most 
conveniently de- 
scribed in terms of 
its illustrious ances- 
tor, the China Clip- 
per. All of the fea- 
tures that have 
withstood the tests 
of time and service 
have been retained 
and many notable 
improvements hare 


Transport 


10,000 lbs. of payload in a long range 
flying boat 


have been added. The elements of 
design contributing to operating 
efficiency and load carrying capacity 
have been substantially refined. 

The most striking comparison of 
relative efficiency lies in the respec- 
tive pay-loads of the two Martin 
models over the same route. From 
San Francisco to Honolulu the 
China Clipper series have a payload 
capacity of about 2,500 lb. The new 
Martin Ocean Transport on that 
route can carry in excess of 10,000 
lb. payload— and at high speed. 
Thus, has the next step in our ocean 
transportation been taken. 

Generally the new ship resembles 
its predecessor in that it is a braced 
monoplane flying boat with lateral 
stability when afloat provided by 
Martin seawings. The most strik- 
ing difference in appearance is furn- 
ished by the twin rudder tail. This 
departure from previous practice im- 
proves control in flight, particularly 
with one engine stopped. 

Modifications in the hull are few 
but are of great importance. No 
changes have been made in the 
general construction and the pas- 
senger accommodations arc the same 


excepting an increase in the number 
of sleeping berths from 18 to 26 and 
the inclusion of an additional toilet 
compartment. But the fuel is no 
longer carried in integral tanks be- 
tween the cabin floor and hull 
bottom. It has been moved outside 
to the seawings, leaving passengers 
free from the possibility of fumes 
penetrating into the cabin space. 

Hull lines in general are similar 
to that of the earlier ships, but up in 
the bow the chine flare has been 
relieved with no detrimental effect 
indicated in water tests and with 
definitely reduced drag. A weight 
saving has been affected by the sub- 
stitution of the Northill type of 
anchor. Another important modi- 
fication in hull form is found in the 
tail. The slab sides of the Clipper 
have been replaced by curved sur- 
faces resulting in an elliptical sec- 
tion increasing the space for storage 
of light materials and providing two 
crew bunks instead of one. But the 
most valuable feature of the in- 
creased section area to the operator 
is that it makes it possible for a 
man to go back to the tail tip where 
he can reach the mooring hatch 




located there or inspect the structure 
and controls at the after perpendicu- 
lar. 

Widening of the cabaue structure 
forward has greatly improved the 
accommodations for the flight engi- 
neer. The position of the two pilots’ 
seats has not been changed but the 
radio operator has been moved down 
into the lower level space just for- 
ward of the ladder leading up to the 
pilot’s compartment. This leaves 
space for a navigator's post com- 
plete with chart board, cabinets, and 
observation windows in the forward 
portion of the cabane. Farther back 
is the office of the flight engineer 
with its private entrance hatch on 
the port side and a compact but com- 
plete instrument panel to the star- 
board. The flight engineer’s seat is 
mounted on a track and can be 
moved back and forth in the extreme 
rear of the cabane. In addition to 
his other duties this officer is in a 
strategic spot to inspect the control 
cables which pass out of the cabane 
into an external duct at a point just 
ahead of his seat. Thus the control 
cables by-pass the passenger cabin 
and their examination is possible 
without disturbing the soundproof- 
ing of the interior. They return to 
the interior of the hull at the rear 
companionway. 

Changes in the wing are more 
aerodynamic than structural and it 
is here that the remarkable increases 
in efficiency are obtained. The in- 
crease in aspect ratio from 7.80 to 
10.75, the close approach to elliptical 
plan form, a change in airroil section 
from a modified Gottingen to the 
N.A.C.A. 23,000 series, and the 
addition of flaps arc the essential 
differences between the old and new 
models. Because of the longer span 


AVIATION 


(Turn to page 40) 



DELTA AIR LINES “ Tops in Travel ” 



DELTA, the Trans-Southern Route through 
Dixie, is known as the short cut between 
Florida and California. Delta features 
southern hospitality at its height. Truly, 
"Tops in Travel.” 


across 

DIXIE! 


A LWAYS maintaining the highest standards of 
xV luxurious air-travel, DELTA AIR LINES now 
add still another safeguard . . . their Lockheed Elec- 
tras are lubricated with New Texaco Airplane Oil. 

This remarkable oil has astounded the entire avia- 
tion industry. Test engines lubricated with it have 
come through the most severe tests entirely un- 
harmed. Through the use of this oil, wear has at last 
been reduced to a new low. 

Trained aviation engineers are available for con- 
sultation on the selection and application of Texaco 
Aviation Products. Prompt deliveries assured 
through 2070 warehouse plants throughout the U. S. 

The Texas Company, Aviation Division, 135 East 
42nd Street, New York City. 

TEXACO AVIATION GASOLINE * NEW TEXACO AIRPLANE 
OIL FOR ENGINE CYLINDERS AND BEARINGS, SUPERCHARGER 
BEARINGS AND DRIVE GEARS * TEXACO CAPELLA OIL 



TEXACO 
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and the elliptical form there is less 
damping in yaw and better control 
is obtained. Ailerons are much 
smaller than those of the China 
Clipper. Tabs and servo controls 
are provided but may not be neces- 
sary because of the generally im- 
proved control. 

An important feature of the 
specially designed flap is the “Anti- 
drag” shutter. The opened shutter 
closes the gap between the lower 
surface of wing and flap when the 
latter is in normal position. In the 
first degree of downward flap travel 
the shutter moves upward, completely 
opening the gap. 

A number of refinements have 
been made in the wing structure but 
it is of the same general type as 
that of the earlier model. Detailed 
changes in the rib construction are 
shown in the accompanying illustra- 
tion. A new feature is the water- 
tight compartments in each wing tip, 
useful in the remote event of damage 
to the seawings. Covering is corru- 
gated on top and flat on the bottom 
with flush riveting used only at the 
critical leading edge areas. 

The seawings have been cleaned 
up considerably. Their bottom sur- 
faces are the same as in the earlier 
model and are corrugated. The flat 
upper surface has been faired to 
approximate the 23,000 series of 
airfoils. Basic research dictated the 
changes that have been made in 
vertical position, dihedral, incidence, 
and span. Each seawing has two 
gasoline tanks, one of 870 gallon 
capacity, the other of 1,260 gal. 


From these the fuel is pumped into 
two 100 gallon service tanks in the 
wings. Accessibility of the fuel and 
wobble pumps has been improved 
by moving them up out of the bilge 
into a forward compartment to the 
right of the galley. 

Wind tunnel tests on a scaled-up 
version of the Clipper tail showed 
the desirability of improving the 
control characteristics so the Martin 
engineering staff set about to de- 
sign its first twin tail and appar- 





ently it has turned out very satis- 
factorily. 

Licensed under Reid patents, the 
new tail is of particularly clean design. 
Its normally high aspect ratio is in- 
creased in effectiveness by the end plate 
rudders. The vertical area has been 
increased without any increment in 
horizontal area but the efficiency of 
the horizontal tail is much improved. 
Invaluable for maintenance and 
operation arc the retracable steps in 
the fin and handgrip near the leading 
edge of the horizontal surface. 

A good many engineering hours 
could be spent in designing for the 
installation of four G-2 Cyclones in 
a flying boat of this type and the 
complications that might result were 
foreseen by Martin engineers far in 
advance of the initiation of construc- 
tion. Accordingly, a test nacelle 
was built so that the details could 
be worked out between the engineer- 
ing department and the factory. The 
result of a good many hours of test- 
ing in the test nacelle has been one 
of the cleanest power plant installa- 
tions we have seen not only from 
the standpoint of original installation 
but of operating maintenance. Far 
from the customary clutter of the 
usual space behind the engine, the 
installation gives one the immediate 
impression that it would be very 
much easier to work on than the 
average automobile. 

To improve the general accessi- 
bility of the engines, extensions have 
been added to the eight folding serv- 
icing stands in the leading edges of 
the wings. These extensions are 
completely detachable and are used 
only when it is necessary to get at 
the front end of the engine or the 
propellers. Provision is made for 
the attachment of tripod hoists to the 
wing spars for removal of propellers 
or heavy parts of the power plant. 

The propeller plane has been 
moved forward to reduce interfer- 
ence of the wings and 12 foot, three- 
bladed Hamilton Standard constant 
speed types with Quick brakes and 
slinger rings are used. Nacelles are 
a modification of the bomber type 
with N.A.C.A. cowling and Vought 
type cowl flaps. A flap angle of 
45 deg. however was found better 
than one of 20 deg. for the cowl. 
Solar exhaust manifolds and Lord 
mountings have been used in the 
engine installation. An entirely new 
application for the Cuno oil filter 
has been found in the hydraulic 

Because of its proportions the 
(Turn lo fmgr 821 



T HERE is no substitute for 
experience ... in flying or in 
making wire products. As experi- 
ence develops the expert, trust- 
worthy pilot, our experience of 
more than one hundred years of 
wire-making has taught us how to 
make wire that is best suited for 
its task . . . dependable in perform- 
ance. We know the strength and 
flexibility requirements of airplane 
strand and cords, and know how 
to make wire products that more 
than meet these needs. 

Our 19 Wire Construction, a 
semi-rigid galvanized cable of high 
tensile strength, is designed to 
withstand sudden strains and ex- 
cessive vibration. 

Strength and flexibility are com- 


bined with the advantage of a 
small diameter in the 7x7 airplane 
cord. In this construction, six 
strands of seven wires each are 
wound around a core of one strand 
of similar construction. 

Our 7 x 19 cord is extra flexible. 
A special grade of steel is used in 
this cord to give it high tensile 
strength. Its construction consists 
of six strands of nineteen wires 
each around a center strand of 
nineteen wires. 

These products have proven 
their worthiness in actual service. 
They meet all of the requirements 
of the latest U. S. Army and Navy 
Aircraft specifications. They are 
furnished in either tinned, galva- 
nized, or USS 18-8 Stainless Steel. 


U S S AIRPLANE STRAND AND CORDS 


AMERICAN STEEL & WIRE COMPANY 

Cleveland, Chicago and New York 


UNITED STATES STEEL 
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Two New Cubs 

Sport and Trainer Models Embody 
Many Improvements 


M anufacturers of tiie prolific 
Cub at Lock Haven. Pa., an- 
nounced at their annual Distributors 
meeting:, Nov. 10 a new series of 
models to be known as the Cub 
"Sport” and Cub "Trainer.” Al- 
though basically the same as the J-2 
in outward appearance the new Cub 
Sport reveals more than fifty major 
and minor improvements, within and 
without. The exterior has been 
greatly changed by the addition of a 
new rudder and fin which add greatly 
to the directional stability of the ship. 
The fin has been more than doubled 
in size and faired into the fuselage. 

Construction of the “Sport” is the 
same. Steel tube fuselage with fabric 
covering and spruce spars with metal 
ribs for the wing are the same as 
before. Whereas before the Cub 
was made 3 cabin ship by adding 
enclosures, the cabin of the Sport is 
an integral part of the fuselage, al- 
lowing complete weather proofing of 
windshield and windows. The cabin 
itself is completely upholstered on 
sides top and rear and is backed by 
doped fabric to prevent stretching 
of the whip-cord cloth. Except for 
the rudder cables, all other control 
wires are run beneath the floor. 

The length of the cabin has been 
increased seven inches allowing con- 
siderably more leg room for occu- 
pants of both seats. The rear seat, 
which is of hammock type, extends 
the full 26 -in. width of the cabin. 
The front seat made up of welded 
tubing is wider and deeper. Both 
seats are deeply upholstered accord- 
ing to latest automobile specifications. 

The stabilizer control mechanism 
is now actuated by a crank on the 
left side of the cabin. The wire cable 


which connects with the stabilizer 
may be adjusted for tension by a 
snub up pulley accessible through an 
inspection window. The instrument 
panel has a central insert which al- 
lows the addition of extra instruments 
without cutting into the panel itself. 
When airspeed, compass or both are 
desired, an insert with one or two 
holes supplied replaces the central 
part of the board. Gasoline shut off 
and ignition switch are recessed in 
the upholstery on the left side. The 
left hand window slides up and down 
in inside the upholstery. 

Baggage allowance on the new ship 
which has been issued a separate 
ATC is raised to 20 lb. with an over- 
all gross load of 1,000 lb. Wings are 
wired for navigation lights, and roller 
bearing wheels and hand mb finish are 
standard. Different fairing of the 
top deck and addition of stringers on 
the side of the fuselage materially 
increase the speed of the Sport which 
is available with either the dual or 
single ignition Continental A-40. 

The Cub Trainer is basically the 
same as the 1937 J-2. Standard 
equipment now includes enclosure. 
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New Equipment lot Communication and Navigation by Henney and Fink 


Bendix Announces Two New Receivers 

for Communication and Beacon Use 


except the 6R7G tube is replaced by a 
6H6G and a 6C5G, and that a 6K7G 

The tuning circuits employ air-di- 



single plug on the front of the receiver. 
The power supply required is 1.3 
amps, at 12 volts and 45 milliamps at 
200 volts. A feature of the receiver 
is the flexible shaft tuning drive, 
which operates through a 264-to-l re- 
duction gear. This gear contains a 
rotatable drive-head at the panel which 
can be rotated in steps of 30 degrees 
to accommodate the angle at which the 
flexible shaft approaches the set. This 
avoids kinks and simplifies installation. 
Octal base tubes are used (type 
6K7G r-f. 6C5G oscillator, 6L7G first 
detector, 2-6K7G i-f, 6R7G second de- 
tector, a-v-c and driver, and 2-6K6G 
double audio output). The receiver 
will deliver 500 milliwatts from a 
signal of 1 to 2 microvolts, and pro- 
vides a selectivity 80 db. down at a 
bandwidth of 9.25 kc. at 200 kc,, 80 
db. down at a bandwidth of 11.2 kc. 
at 400 kc. 

The communications receiver, type 
RA-2, is designed for voice communi- 
cation in the band from 2600 to 7000 

quencies may be chosen. The set is a 
10-tube superheterodyne, the line-up 
being the same as that of the RA-4, 


switched by the same shaft as the coils. 
Each antenna coil is provided with five 
taps which allows accurate matching 
to the antenna at each of the eight pre- 
selected frequencies. The r-f stage is 
double-tuned, while the oscillator is 
designed to operate crystal-controlled, 
using low-temperature coefficient units. 

with each crystal is placed in the 
cathode circuit of the oscillator tube. 
Iron-cored inductance coils are used 
throughout the r-f, i-f systems. 

The a-v-c system, of the delayed 
amplified type, will hold the output 
constant within 3 db. while the input 
varies from 1 to 100,000 microvolts. 
The manual sensitivity control is ap- 
plied to all but one of the a-v-c con- 
trolled tubes. This latter tube thus 
limits the output at the upper limit of 
signal strength, regardless of the posi- 
tion of the manual control. As in the 
RA-4 receiver, duplicate audio chan- 
nels are provided for use by two pilots. 

The switching of the pre-tuned cir- 
cuits is accomplished by a motor driven 
control, which drives the rotary 
switches in the receiver. The eight 
frequencies may be arranged sepa- 
rately or in groups of two, 
with an auxiliary switch 
for selecting either of 
each pair. 

The weight, including 
tubes and 8 crystal units is 
23 pounds. The power 
consumption is 1.6 amps 
at 12 volts and 65 milli- 
amperes at 250 volts, the 
latter figure at maximum 
sensitivity. 



• Metals, as well as men, suffer from 
fatigue— from loss of strength due to re- 
peated or alternating stress. But metals 
that are susceptible to this weakness have 
no place in aircraft engines. 

Here are needed special metals, se- 
lected for their proven ability to resist 
fatigue, stress and wear. 

To-day the Nickel Alloy Steels are used 


for numerous parts of these heavily bur- 
dened power plants because their supe- 
rior mechanical properties minimize the 
danger of breakage and wear. 

Through a partnership with Nickel the 
simple steels are made unusually tough 
and strong, hence more enduring and re- 
liable. Consultation on problems involving 
use of alloys containing Nickel is invited. 


MICKEL ALLOY STEELS 

THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK, N.Y. 





With North Beach Airport closed during its 
enlargement program, our new operations base 
is now located at Floyd Bennett Field. The 
map above, right, shows our hangar and our 
offices in the administration building. 


Our executive offices arc now located in the 
heart of New York, in Radio City. With these 
new facilities we are able to serve you even 
more quickly and efficiently than before. 


AUTHORIZED REPRESENTATIVES FOR BEECH, CONSOLIDATED AND RYAN 
AIRCRAFT • JACOBS AND MENASCO ENGINES • STANAVO AVIATION PRODUCTS 


O. J. WHITNEY, INC. 


FLYING 

OPERATIONS i 

Floyd Bennett Field 
Brooklyn, N. Y. 

ESplanade — 7-5600 



SERVICE 

9 Rockefeller Plaza 
New York, N. Y. 

Circle— 6-7560 
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What's New in Accessories, Materials, Supplies, and Equipment 


Chambersburg Cecostamp 

Stamping machine forms light alloy sheet parts. 



Some of the air- 
craft parts now made 
by this equipment in 
a number of aviation 
plants are instrument 
panels, wheel fair- 
ings, exhaust stacks, 
fuselage rings, wing 
tip ribs, channels, 
and fittings. — Avia- 
tion, December, 
1937. 



Slinger Feeder 

Pump meters prop de-icer fluid. 

Designed in conjunction with airline 
engineers to meet the particular prob- 
lems of feeding de-icing liquid to the 
propeller slinger ring, cockpit wind- 
shield, and loop antenna, a de-icer 
liquid metering pump has been placed 
in production by the Thos. L. Sieben- 
thalcr Mfg. Co.. Kansas City, Mo. — 
Aviation, December, 1937. 


Degreaser 

Chemical treatment for airplane 

"Dunk in Gunk” is the slogan we 
suggest for the The Curran Corpora- 
tion. Malden, Mass., manufacturers 
of “Gunk”, a degreasing compound 
for use in cleaning airplane parts and 
said to be approved for use with 
aluminum. The makers state that it 
is a water-in-oil type of solvent emul- 
sion and that the work is simply 
immersed in a cold bath aided by 
agitation creating turbulence to scour 
the work. After immersion the work 
is removed and the excess Gunk is 
drained back into the tank. The parts 
are then rinsed off with a water hose 
and the Gunkified substances flush 
away into the sewer, or what have 
you. Since Gunk does the work cold 
the danger and inconvenience of pro- 
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3 REASONS WHY 

MACWHYTE 



HAS HIGHER FATIGUE RESISTANCE 



1. Bending Stresses Are 
Measured. (Right) This specially- 
designed machine in the Macwhyte 
Testing Laboi 
fatigue conditi 
der load. Thr< 

Hi-Fatiguel 


2. Made with Preci- 
sion Equipment. 

(Below) Stranding machines 
specially designed for preci- 
sion operation, are used in 
the Macwhyte Rope Mill 
for making Macwhyte Hi- 
Fatigue Aircraft Cable. All 
work is supervised by expert 
craftsmen. 



HE AIMED AT 

150 MILES AN HOUR... 

and got a few inches off the ground 


AT first glance, the aerial steamer pictured above 
looks like a fantastic assortment of Venetian 
blinds. Yet Thomas Moy, who built it, was an engineer in 
the Royal Aeronautical Society. When it was tried out at 
the Crystal Palace in London in 1875, the 3-horsepower steam 
engine actually lifted it a few inches above the board track. 

Moy was one of the first to realise that the greater the 
speed the greater the lifting pressure. He aimed at 150 miles 
per hour. 

What Moy lacked, of course, was a proper power-weight 
ratio. He sought it in lighter steam engines — and failed. Had 
the gasoline engine been known, Moy might have been the 
first to fly. He might even have reached the speed of 150 
miles per hour he so staunchly championed. Instead the 
world waited 28 years more before a practical power-weight 
ratio was established. 

Today, Ethyl engineers are cooperating in a continuous 
program of further bettering the airplane’s power plant and 
gasoline. The Moys of today are talking of speeds of 500 and 
700 miles per hour, and that means still further improve- 
ment of fuels and engines. Ethyl Gasoline Corporation, New 
York City. 
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Loening Sides With Clippers 


THE FLIGHT PLAN 


Boosts Maritime Commission Control; Says Normandies Out, Zeppelins Fair 


The tenth Annual All-American Air 


O N Nov. 8 , Joseph P. Kennedy, 
Chairman of the U. S. Maritime 
Commission, issued a long report on 
the present status and future prospect 
for the country’s down-and-out mer- 
chant marine. Editorial comment al- 
most universally called the report, “in- 
formative,” “refreshingly realistic," 
"ultimately constructive.” 

Mention of aircraft’s part in ocean 
transport had been favorable but lim- 
ited; some ten days later Chairman 
Kennedy issued a special report on 
“Aircraft and the Merchant Marine" 
with special acknowledgment of the as- 
sistance to Grover Loening, Aeronauti- 
cal Adviser to the Commission. Since it 
barges straight into one of the most 
complex situations in the history of 
the up-and-coming air transportation 
industry, this second report steps cheer- 
fully upon a score of tender aeronauti- 
cal toes. We present our necessarily 
severe cutting of the report's 35 pages. 
Its general character seems also “in- 
formative, refreshingly realistic, prob- 
ably ultimately constructive.” 
Trans-Ocean Flying Is Practical 
The recent development and per- 
formance of long-range ocean-going air- 
craft has opened to the shipping busi- 
ness of the world, a new field requiring 
its most thorough consideration. 

Direct competition between aircraft 
and ships in carrying mails and pas- 
sengers on the world's trade routes is 
clearly indicated in the near future. . . . 
The problem of t>*ansoceanic aviation is 
essentially one of range and size of 
aircraft. The work now going on in 
this country in design and actual man- 
ufacture will result in the immediate 
future in the construction of 120,000 
pound flying boats of 5,000 mile non- 
stop range, carrying 40 to 50 passen- 
gers at an average speed of 175 m.p.h. 
. . . The elimination of intermediate 
landings in the Atlantic, whether in the 
ice and fog of Newfoundland or the 
rain and low ceilings of the Azores, 
will . . . reduce take off and landing 
risks. . . . Such flying boats will ac- 
quire the great advantage possessed for 
years by the dirigible airship alone- 
sufficient range to circumnavigate 
weather obstacles. . . . 



Big Aircraft are Comfortable 

The very much higher wing loadings 
now being used on long-range ocean- 
going aircraft have greatly reduced 
the effect of the airplane of rough 
air. . . . The noise has been reduced 
by modern soundproofing methods to 
less than that of a Pullman car with 
the windows closed. ... In the case 
of dirigibles, it is almost the unanimous 
opinion of those who traveled on the 
“Hindenburg” that there is no means 
of transportation either on sea, land 
or in the air that is quieter, smoother 
or more comfox-table than the airship. 
. . . With regard to ventilation, the 
easiest of all transports to air-condition 
is the airplane. . . . The berths in the 
flying boat designs are much wider and 
more comfortable than those in a Pull- 


Ocean Flying Cheaper 

In order to study relative costs, it 
is essential to find a basis in a similar 
trade route service. The obvious one 


(Thursday) and run through Sun- 
day the 5th, The meet will be at 
Miami's new municipal airport. 

10,000. Plans call for a New York- 


sportsman's 


n the program; a 
i Miami-Havana cruise 
. Big Cub and Aeronca 
“convoys” have been organized. 
Groups planning meetings In 
Miami during the meet include: 
The National Association of State 
Aviation Officials; The Ninety- 
Niners; The Alligator Club; The 
Florida Aviation Association and 
the Sportsman Pilots Association. 


That Class A Airshow of Chicago's 
(Jan. 28-Feb. 6) looks good from 
this point. The Industry's first one- 
hundred-million-dollars-plus year 
seems to be leaving it with enough 
loose change not to mind show costs 
for once. The central location is 


The management 
pushing hard. Indications are thei 
will be more complete and mol 

i American history. 


The Institute of the Aeronautical 
Sciences is dividing its Winter pro- 
gram features this year. The 
Dinner will be held at the Hotel 
Blltmore In New York City, Dec. 
17. Following It, Prof. B. Melvill 
Jones of Cambridge University will 
deliver the Wright Brothers Lec- 


of new honorary fellowships; and 
the Daniel Guggenheim Medal, the 
Sylvanus Reed Award and the 
Lawrence Sperry Awards will be 
conferred. On Dec. 21, Prof. Jones 
will repeat the Wright Lecture in 
Pasadena. The Annual Technical 
Meeting will be held, as in past 
years, at Columbia, Jan. 24-26. 


to choose at this time is the transporta- 
tion of passengers across the Atlantic. 
In view of the fact that an American 
superliner costing $50,000,000 would 
take three years to construct, compari- 
son is made to dirigible and flying boat 
designs which are now under complete 
( Continued on page 61) 
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SPOT LANDINGS 



BOEING FIELD OVERCAST: The XB-15 flies serenely through its flight 
tests— at speeds "around 250 m.p.h." A few details have now been released. 
Length, 90 ft. Height, 18 ft. Wing spread, 150 ft. Power plant, four 1,000 hp. 
P & W twin-row Wasps. Gross weight, “more than 30 tons." 


Air Corps Boosts Contracts to 1,200 

Has More Planes on Order Than On Hand; Approaches 10-Year Goal 


On Oct. 20 last, to the best of our 
determining, the U. S. Army Air 
Corps had on hand some 900 airplanes 
that could be classified as of modern 
design and production. About 300 of 
these were attached to the G.H.Q. Air 
Force whose total strength ran to 
about 350. Ten years after the passage 
of a law authorizing a strength of 
1,800 up-to-date ships, this is not too 
fine a showing. 

Fortunately on that date the War 
Department had under construction or 
had let recent contracts for an almost 
even thousand new planes, the exact 
number being confused beneath "spare- 
parts” allowances and lag of obtain- 
able information on latest deliveries. 
More strikingly still, the Air Corps 
since that date have boosted those 
orders by an exact 20 per cent. 

Item: Oct. 21, the award of a con- 
tract to North American Aviation for 
55 additional Model 0-47 A observation 
planes and spares at a cost ex-engines 
of $1,731,407. (The 0-47A is a three- 
place, mid-wing monoplane with re- 
tractable wheels which is powered with 
an 850 hp. Wright, and equipped with 
flaps. In February of this year North 
American won a contract for 109 at a 
price of $3,429,600). 

Item : Oct. 23, the award of a 
contract to Stearman Aircraft for 20 
more PT-13A primary trainers at a 
contract price of $122,229. (These, 
like their predecessors, will be powered 
with a 220 hp. Lycoming. They are of 
course 2-place biplanes). 


Item: Nov. 8, the award of a con- 
tract to North American Aviation for 
95 more basic combat planes and 
spares similar to those already under 
production by the same company. Total 
cost ex-engines will be $1,490,921. 
(These are low-winged cabin mono- 
planes powered with P & W 550 hp. 
Wasps. They seat two and are de- 
signed for observation and courier 
service) . 

Item: Nov. 9, the award of a 

supplemental contract to the Douglas 
Aircraft Company for 29 additional 
Model A-17-A attack planes at an ex- 
engine cost of $654,156. They are to 
be constructed at the company’s North- 
rop factory at Inglewood, Calif. (The 
A-17-A is a low-wing monoplane with 
provision for pilot and one gunner. 
It is powered with a twin-row P & W 
Wasp Jr. and can cruise at over 220 
m.p.h. for eight hours. It carries four 
fixed and one flexible machine gun and 
some 20 fragmentation bombs). 

Estimates of future Corps strength 
are difficult. With present delivery 
speeds continued, good guess is about 
1,800 planes at the end of 1938 — 2,320 
planes, the new legal limit, sometime 
in 1939. Present Corps ambition is for 
a crack fleet of 1,000 planes for G.H.Q. 
by the end of the next twelve months. 

Signs in Washington indicate a drive 
in Congress next Winter for a big 
increase in appropriations for new 
Corps aircraft and the framing of a 
new program much larger in its ulti- 
mate limits. 


over previous Races like the China 
Clipper over a Sky-Louse. First of all 
the four-day program will be concen- 
trated into three (Saturday, Sunday, 
Labor Day) which will be a boon to 
those of us who turn up for the whole 
meet. The Prize Money is going way 
up to $102,750. Principal Items: $30,- 
000 for the Bcndix; $45,000 for the 
Thompson; $25,000 for the Greve. All 
the rules are overhauled — Bendix planes 
(but not pilots) cannot be entered in 
the Thompson also. The 397 cu. in. 
class races are eliminated; so are quali- 
fying races. Qualifying speed trials 
are set for the three days prior to the 
meet opening. The starting field for 
closed course races is increased from 
ten to fifteen. 

• Donald Douglas reopened the Northrop 

plant after a 48-day shutdown. Prac- 
tically the full staff of the plants, 1400 
workmen, signed individual contracts 
pledging themselves not to strike and 
authorizing a deduction of $15 from 
their pay checks in case of violation of 
centracts. Douglas labor difficulties 
are not yet completely out of the way 
however. 

• A German landplane flew 379.16 m.p.h. 

last month to break Howard Hughes’ 
mark of 352.39 m.p.h. and to carry 
away another of America’s fast-dwind- 
ling store of international records. The 
plane was a trim little Messerschmitt 
monoplane equipped with a Daimler- 
Bentz engine. The pilot's name was 
Wurster. 

• The Post Office has asked for bids 

on a U. S. Bermuda air mail service. 
Specifications include: seaplanes or 
amphibians with capacity for ten pas- 
sengers and 800 lb. of mail; a three- 
year contract period; an understanding 
that this service is separate from any 
through-service to Europe and may be 
reduced or suspended if, when and as 
such a through-service starts. Bids will 
be opened Jan. 15. Service must start 
within six months of that date. 


• The accident boara said "pilot’s error’’ 

in an informal press conference follow- 
ing Secretary Roper's approval of find- 
ings on United’s Mainliner crash in 
Utah. The formal report found a com- 
bination of causes: (1) Static condi- 
tions encountered in the last portion of 
the flight which drowned out the beam 
signals; (2) Continuation of the flight 
into mountainous country at an altitude 
below the higher peaks without definite 
identification of position; 13) An un- 
predicted change of weather taking 
place along the course. 


Six Bid On Bombers 


Since oub Naval Am Service began 
to hide its statistical light under a 
bushel a few years ago, estimates of 
our sea-going air strength are 

easy. Best available current data i 

statement in Rear Admiral Cook's 
Annual Report (released last month) 
that, “On June 30, 1937, the Navy had 
927 service and 195 obsolescent aircraft 
on hand and 820 new aircraft on order 
... of the large number on order the 
majority are due or overdue for 
very and will be delivered within the 
next few months.” 

Oct. 30. The Navy matched the 
Corps procurement fire-works by 
nouncing it had opened bids on 
bombers of various classifications. 

On one group of 14 patrol bombers, 
the Glenn L. Martin Co., bid $2,086,606. 
The Martin Co. was the only bidder. 

On another group of 78 patrol-bomb- 
ers, Consolidated Aircraft Corp., San 
Diego, bid a total of $8,052,000. United 
Aircraft Corp., Sikorsky aircraft divi- 
sion, Stratford, Conn., bid $9,041,254. 

On a group of 58 scout bombers, 
Brewster Aeronautical Corp. bid 
$3,680,400 and United Aircraft Corp., 
$3,425,694. 

On another group of 31 scout bomb- 
ers, the Brewster Co. bid $2,267,160 
and United’s figure was $1,897,670. 

Curtiss-Wright Corp., Buffalo, \ 
the only bidder on two other types of 
scout bombers, submitting a figure of 
$1,690,174 for one group and $2,928,276 
for the other. 

Navy officials emphasized bids were 
on a "restricted” basis and the specifi- 
cations and the probable performance 
of the ships bid for would not be made 
public. None of the bids have been 
accepted, many perhaps would not be 
accepted, and no definite action would 
be announced for about two months. 




Aviation - 


WASHINGTON 

by BLAINE STUBBLEFIELD 


» The Maritime Commission won't 
get control over offshore air trans- 
port just for the asking, of course. 
For one it will have to battle the 
Post Office. The Commission will 
tend that aircraft will have an increas- 
ingly important place in overseas 
trade; that shipping and aircraft will 
develop closer relationship. The Post 
Office will answer that the Commission 
was organized to administer a ship sub- 
sidy law, that it is overstepping 
ground in moving to assume responsi- 
bility for trans-ocean air transport. 

» A determined stand by the Commis- 
sion for its objective would be formid- 
able indeed. Grover Loening, who 
made the aviation study and report for 
the Commission, is "Grover-and-Joe” 
with Chairman Joseph P. Kennedy. The 
youngish, hard-hitting Mr. Kennedy is 
just the type that would go for some- 
thing like aviation. His friends now 
say he is likely not to resign at the 
year-end, as expected; that would 
please the National Maritime Union 
too much. So he may stay and lend aid 
toward getting Congress to enact his 
amendments to the maritime law, in- 
cluding oversea air control. 

» Again, the Interstate Commerce 
Commission would control, by certifi- 
cate to operators, both domestic and 
foreign airlines if McCarran's S2 bill 
is enacted. But the group favoring the 
ICC ould probably relinquish the for- 
eign control to the Maritime Commis- 
sion in order to get its law on the 
books and be clear of the Post Office. 
Furthermore, those "foreign operators” 
who might oppose maritime control are 
only one company so far. The others 
are merely potentials, and a lot of 
them are maritime minded. And cer- 
tainly the super-liner section of ship- 
ping will take an interest in the Com- 
mission’s plans. Such companies as 
United States Lines, and the Dollar 
line know that aircraft will cut into 
their business, and they will want to 
do the cutting themselves. Several for- 
eign companies are well along with air 
auxiliary plans. So is American Ex- 
port. Grace is already heavily inter- 
ested in Pan American-Grace Airways. 

» Dirigible protagonists think the re- 
'port tends to pass lighter-than-air off 
with faint praise. But they are not 
discouraged. If an off-shore air sub- 
sidy law is enacted they will promptly 


propose service with large-capacity 
equipment already developed, while air- 
plane people will have to talk about 
equipment of similar capacity ex- 
pected in the near future. Incidentally, 
the balloonists will not be the last to 
remind the government that 20-hour 
flights might well carry full multiple 
crews. Which would be quite a load 
of crew for present airplanes. 

» Something must be done about air- 
line legislation in this special or in the 
next regular session of congress. So 
say Washington representatives of the 
domestic industry. They say the Pres- 
ident’s aviation legislation committee 
can add nothing to studies and reports 
already made. Whatever stand the 
committee may take will not alter the 
airlines’ determination to get ICC or 
other independent control. It seems 
possible as this is written that the 
committee may compromise and suggest 
that Commerce keep safety regulation 
and that ICC route certificates replace 
the Post Office contract system. 

» Airport “shortage” is out of hangar 
talk into operators’ balance sheets. The 
Post Office ruling for six months no- 
tice before big airplanes can hightail 
little airports was inevitable. And the 
operators knew it; their contracts call 
for mail performance. They were just 
taking time out to flirt with that nice 
long-haul temptation. The Post Office 
wants the six months for everybody 
to sit around the ironing-out board. 
And critics say it’s a good idea, before 
some customer cities get mad and bur- 

» Plain and fancy diplomacy by state 
officials, municipalities, mayors, air- 
plane builders, operators, Post Office, 
and Works Progress at the Bureau of 
Air Commerce airport meeting Decem- 
ber 6-7 will bring a decision. The de- 
cision: ask the government for more 
money to build and enlarge airports. 
The argument: safety; a parallel to 
constitutional provision for post roads; 
and national defense. Private pilots' 
airport troubles will be handled later. 

» The airway aids project being 
boomed for Alaska (and Hawaii) would 
write another chapter of air pioneer- 
ing. Tentatively the Bureau of Air 
Commerce plans to ask for about $6,- 
000,000. The Alaskan system would 
take two or three years to complete. 
Hawaii would take a year or so. 
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AVIATION PEOPLE 

Who's Who in This Month's News 


AVIATION 



PROMOTION FOR SHORTY 

President Patterson congratulates new vice-president Schroeder 


archaeological research from the air 
for the University of Pennsylvania. 

ELECTED: Major R. W. “Shorty" 
Schroeder, as vice-president of United 
Air Lines. For the past six months 
Schroeder has held an untitled execu- 
tive post with United (Aviation, June, 
1937), where his major interest has 
been safety in operations. He has been 
active in aeronautics for more than 


25 years, and before joining United 
was Assistant Director of the Bureau 



STILL IN THE SADDLE 
A.T.A. reelects Col. Gorrell 


REELECTED: COLONEL EDGAR S. GoR- 
rell, Croil Hunter, Fowler W. Bar- 
ker, as president, vice-president, and 
secretary-treasurer of the Air Trans- 
port Association of America. Elections 
took place at the annual meeting held 
at Hot Springs, Va. on Nov. 1 and 2. 
The new Board of Directors is com- 
posed of T. E. Braniff, Jack Frye, W. 
A. Patterson, E. V. Rickenbacker, 
C. R. Smith, C. Bedell Monro, and 
Carleton Putnam. The two last re- 
place Croil Hunter and Paul Collins. 

EMERGED: COLONEL CHARLES A. LIND- 
BERGH, from his temporary retirement 
from aviation affairs. Colonel Lind- 
bergh accepted a five-year renewal of 
his commission in the Army Air Corps 
Reserve, and also attended a meeting 
of the Lilicnthal Society in Munich in 
October. Mrs. Lindbergh accompanied 
the Colonel on his flight from England 
to Munich. 


DIED: Laurence Russell Wilder, aged 
■19, on November 6. Wilder, a ship 
builder, was active in aircraft pro- 
duction during the World War, and in 
1925 built the first Scintilla magneto, 
becoming president of Scintilla Mag- 
neto Company. In 1931 he sought to 
purchase from the government the car- 
riers Lexington and Saratoga for con- 
version into passenger liners as well 
as airplane carriers. 

. . . Count Ferdinand von Zeppelin, 
nephew of the airship inventor, 
and his associate in the development of 
lighter-than-air craft. He died in 
Berlin on Oct. 28, at the age of 62. 


AVIATION BOOKS 

In Tabloid Review 


Aircraft Materials and Processes, 
by George F. Titterton ; Pitman Pub- 
lishing Corp., New York 1937; 328 
pages, $3.50. 

Titterton, an aeronautical engineer 
of extensive background who is now 
on the staff of the Gramman Aircraft 
Engineering Corp., has put together 
here a thorough and practical treatise 
on all modern aeronautical materials 
and the effect of various manufactur- 
ing processes on their properties. Rec- 
ommended for inspectors, designers, 
purchasing agents and students. 

Air Strategy, by Lieut. -General N. N. 
Golovina; Gale & Polden, Ltd., Lon- 
don 1936; 111 pages, 7s. 6d. 

Air Power and Armies, by Wing 
Commander J. C. Sleseor; Oxford 
University Press, London 1936; 215 
pages, $4. 

Absolute “must" books for anyone 
seeking a realistic conception of aerial 
warfare as it will be fought if, when, 
and as two first class air powers next 
come to grips. Both books deal pri- 
marily with England’s acute strategical 
problems, but both are also of wide 
applicability in their general argu- 
ments. The first, written by an officer 
formerly of the Russian Army, deals 
with numerous aspects of general air 
warfare doctrine including the now- 
classic advocacy of “flying-fortresses" 
by General Douhet; then proceeds into 
more specific tactical problems raised 
by modern trends in military and naval 
designs. Wing Commander Slessor, 
author of the second volume, has been 
a lecturer on his subject for some 
years at the R.A.F. Staff College at 
Camberly. His thesis is that the great- 
est potential role of aircraft is in con- 
junctive operations with ground troops. 

Synoptic and Aeronautical Meteor- 
ology, by Horace Robert Byers, Sc.- 
D.; McGraw-Hill Book Co., New 
York, 1937 ; 271 pages, $3.50. 

For five years all air line operating 
personnel and the vast majority of 
practicing meteorologists have been 
asking for “one good book on air mass 
analysis and its aeronautical applica- 
tions.” This is it. Dr. Byers, product 
of Dr. Rossby's graduate school at 
M.I.T. and at present in charge of the 
U. S. Weather Bureau’s Air Mass 
Analysis Section, was admirably suited 
for a task which he has discharged with 
well-sustained success. The book is 
not for members of the Junior Bird- 
men. But for those who have a good 
background in physics and a grasp on 
elementary meteorology it is full of 
pay dirt. 
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' ARMY PURSUIT PIANES 



CURTISS 
CONSTANT SPEED 



PROPELLERS 


Curtiss is proud to have been selected by the U.S. Army Air Corps 
to build 210 P-36A Pursuit Airplanes. 

These swift and powerful weapons for National Defense will give 
the U.S. Army Air Corps fighting planes that are second to none in 
the world. Suitable wings for pilots recognized as the most efficient in 
the world. 

Curtiss was awarded this contract for 210 Pursuit Airplanes — the 
largest peace-time order ever placed by the U.S. Army Air Corps 
after keen competitive tests ranging over a period of many months. 



Curtiss takes this opportunity to pay tribute to the U.S. Army Air 
Corps, who cooperated in the design of the P-36A Pursuits. Airplanes 
of such advanced design and outstanding performance have given the 
Air Forces of the United States world leadership in the air. 

CURTISS AEROPLANE DIVISION • CURTISS-WRIGHT CORPORATION 
BUFFALO "The Pioneers of Aviation" NEW YORK 


THE LEADING MANUFACTURER OF 
r iiidcd act IN THE UNITED STATES 
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AS OTHERS FLY IT 

A Birdseye-View of Aviation Abroad 
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Official Photograph U.S. Navy 



Fastest U. S. Navy Fighters^ 
jtxnvstUty WRIGHT CYCLONES 


Wright Cyclones will power the 81 Grumman 
FJF-2 Fighters to be constructed for the U. S. 
Navy at the modern, new factory of the 
Grumman Aircraft Engineering Corporation at 
Bethpage, Long Island. 

The Grumman F3F-2 is the latest type fight- 
ing plane now in production for the United 
States Navy. It is superior in speed and service 


ceiling to any U.S. Navy Fighter now in service. 

Again Wright Cyclones lead the field! Engines 
of this type power many of the world’s most ad- 
vanced types of military and commercial aircraft 
— ranging from such powerful fighting planes as 
the Grumman Navy F3F-2 to the twin-engined 
Douglas Army Bombers and four-engined Boeing 
Bombers— the formidable "Flying Fortresses.” 



"Fly With Wright the World Over” 

WRIGHT 

AERONAUTICAL CORPORATION 
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the problems of the commercial aviation industry 


QUESTION 27: Who! has been your expert- 





Read the Policy 

Some op my prospects have been com- 
pletely halted in their plans for the 
purchase of airplanes by the restric- 
tions placed upon them in their life 
insurance policies. Others have found 
after reading and interpreting their 
policies that the restrictions were not 
as severe as they had supposed and that 
they would be permitted to own and 
operate their own planes without void- 
ing their insurance. 

An insurance man informed me that 
an individual who did not have the 
intention of flying at the time he signed 
his insurance contract would not have 
to wait for the incontestable period 
to expire before starting his flying 
activities. He went on to say that it 
would be necessary for the insurance 
company to prove that he had had that 
intention in order to void the policy. 

Some insurance men take a liberal 
view of flying and seem to look for- 
ward to the day when insurance poli- 
cies will allow greater freedom for 
those who wish to fly. Others whose 
mental orbits arc confined within the 
musty archives of their experience 
tables won’t even take time to be 
shown what is going on in aviation. 


They remind me of a venerable old 
gentleman who lives a couple of miles 
from my home. He has never “sot 
foot" in an automobile and says he 
never will. I hope his pighead- 
edness will be defeated when he takes 
his last ride in a gasoline powered 
hearse. No doubt in some time to 
come we shall look with similar wonder 
upon those hangovers of a bygone day 
who neither set foot in an airplane 
themselves nor permitted others to do 
so. — Alfred B, Bennett, President 
Bennett Air Service, Highstown, N. J. 

Liability Coverage Helps 
It has been our experience that the 
present high rate charged by life in r 
surance companies on policies issued 
to pilots, and existing policies which 
carry riders limiting the coverage in 
the event that the policy holder should 
take up aviation, has in many cases 
prevented airplane sales. Sales resis- 
tance created by this attitude of life 
insurance companies has been espe- 
cially noticeable in cases where the 
sale would have involved an expensive 
airplane, in all probability fully 
equipped in a manner comparable 
with transport airplanes operated by 
scheduled airlines. We have as yet 
found no method of overcoming the 
difficulty resulting from policies which 
carry riders. 

In the case of private pilots, who al- 
ready possess the license and who are 
contemplating taking out new policies 



or increasing tile coverage over old 
policies, we are, I believe, advising 
them to wait until such time as some 
life insurance company will take the 
initiative and write life insurance for 
them at a low reasonable figure. A 
company taking this initiative would 
receive our whole-hearted support. 

W'e have found a possibility of over- 
coming the life insurance difficulty in 
our charter service by protecting our 
passengers with passenger liability in- 
surance taken to reimburse them in 
case their own life insurance would 
not apply. — E. W. VViqgins, President 
E. IP. Wiggins Airtvays, Inc., Nor- 
wood, Mass. 

Discourages Flying 
The extra cost of life insurance when 
a substantial amount is carried by a 
private pilot is a great handicap and 
I know of several of my own friends 
that gave up flying and sold their 
ships because of it. 

I could not find any way to convince 
them that they should pay this extra 
charge which in the case of a doctor 
cost him $500.00 per year above his 
normal insurance rate. The remedy 
is in the hands of the insurance com- 
panies and should get their considera- 
tion. — Frank Mills, Essington School 
of Aviation, Essington, Pa. 


Three Sales Lost 

I know of three men in this area, all 
financially able to pay cash for in- 
struction and plane, if the insurance 
factor had not been a deterrent. — W. 
D. Crete, Director Plattsburg Mu- 
nicipal Air-port, Plattsburgh, N. Y. 


Next Month's Questions 

QUESTION 28: What specific methods have 
whom has il been directed? Havo you mads 
? Whal original methods 
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UNIFIED HACK MOUNTING CENTRALIZED RADIO CONTROLS BUILT-IN DIRECTION FINDER 

ol equipment — Easily serviced — are a feature— Convenient in oper- Mounted behind non-metallic nose 

Utilises Hydraulic shock mounts. ation Simplified Installation. — Reduces drag Eliminates Icing. 


NORTHWEST 
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NEW SKY ZEPHYRS SCORE A FIRST 1 


Bendix Radio Equipment Used 
In First Commercial Radio 
Installation Engineered Sim- 
ultaneously with the Airplane 



Lockheed "14" transport. Northwest Airlines solocted 

installation has been engineered 
ously with the airplane. Bendix engineers, 

s, assumed complete responsibility for 
of the equipment. Conduit size and place- 
on boxes, terminal strips and a host of 
ails— all engineered by Bendix. Such refine- 

tangible results obtained by coordinated engineering. 






ing and research facilities of Bendix. Reliability and per- 

watt aircraft radio transmitter equipped with electrically 
operated channel selection is a typical example. So is the 

radio installation or information on specific equipment, 


BENDIX RUBIO CORPORATION 





The co mm u n ications transmitter of the future 
made possible TODAY by the engineering 
skill and experience of BENDIX designers. 
To operating officials it affords greater oper- 
ating and maintenance economies, low line 
charges for remote control and lowest costs 
on necessary channel changes. It also means 
a new high in reserve power, in simplified 
speedy operation, noiseless switching and 
accurate automatic tuning. Painstaking elec- 
trical assembly and mechanical construction 
provide a maximum of satisfactory service, 
flexibility and an operating economy ampli- 
fied by lowest obsolescence per dollar cost. 


BEND IX RADIOS 


BENDIX RADIO CORPORATION 




"Here Goes Nothing!" 

(Continued from page 25) 


longs in the early daredevil stage of 
aviation attitudes. Tile spin-chute 
saves the airplane from loss and fre- 
quently saves the life of the test 
pilot — jumping from a spinning air- 
plane has proved fatal to some of the 
world’s best test pilots. The spin 
characteristics are cautiously explored 
by first making stalls, then half-turn 
spins, gradually working up to steady 
spins with various positions of the 
control surfaces as the recovery-char- 
acteristics become more and more 
reassuring. Such methods of spin-test- 
ing where followed effected a reduc- 
tion in lost airplanes and killed pilots. 
It happens quite frequently that an 
airplane thought to be perfect in spin- 
recovery and after many apparently 
perfect spins suddenly develops an un- 
controllable spin without warning. 
Possibly a change in weight distribu- 

may have made the difference in spin- 
attitude. Then the pilot, unequipped 
with a spin-chute, may be killed, 
either through struggling too late with 
the controls or through jumping and 
being hit by the spinning airplane. 

Spinning is dealt with in a new 
manner in the third stage of test 
piloting. The test pilot will, in the 
first place, have a counselling voice 
in the design discussions, and will 
here specify tfie size and disposition 
of control surfaces which, from his 
knowledge of spinning, he knows will 
give satisfactory spin-recovery as well 
as the most excellent controllability. 
A spinning model is then made of the 
airplane, correct in every detail of 
centcr-of-gravity and moments-of-in- 
ertia, and this model is tested in a 
free-spinning tunnel to determine ex- 
actly its spin-recovery characteristics. 
Finally when the airplane has been 
built in accordance with the require- 
ment that no possibilities of failure 
get by at this point unexplored, it is 
flown cautiously and spun with an 
adequate spin-chute as described above. 


Not only in emergencies like spin- 
ning but in all other phases of flight 
testing can one trace the three stages 
in flight-test approach. Nowhere so 
clearly as in the determination of con- 
trollability is the division made evi- 
dent. Although a mistake in design- 
ing effective or manageable controls 
may, and sometimes does, result in a 


crash on the first flight, the determina- 
tion of safety at this point is fre- 
quently left almost completely to 
chance. If a rudder is overbalanced 
the test pilot of the first stage finds 
it out after he is off the ground, 
possibly even in an attitude of flight 
from which recovery is extremely dif- 

In the third stage controllability 
is approached from an entirely dif- 
ferent angle. The effectiveness of 
controls is checked and rechccked by 
several aerodynamic methods in pre- 
liminary design. Controlled stability 
computations determine quite closely 
the quantitative values in turning, 
pitching and banking. On large air- 
planes the time required to execute a 
turn, bank, or pitch can be computed 
and is now frequently specified by air- 
lines for their new air liners. The 
control forces or hinge moments are 
more uncertain of exact computation, 
but wind tunnel testing of control 
forces is rapidly becoming common 
and will probably eventually be done 
on all new designs departing appre- 
ciably from standardized practice or 
patterns. It is only in this way that 
we can reduce the unknowns of testing 
airplanes to any such minimum as the 
few which remain for new steamers 
sliding down their ways for a trial 
run at sea. Yet it is not infrequent 
even now' that large aircraft com- 
panies, which arc still in the transi- 
tional attitude between the first and 
third stages, run great risks on test 
flights of new aircraft by leaving con- 
trollability up to the chance that the 
test pilot will be able to get the ship 
down in case the controls have not 

dynamic over-balance, under-balance, 

Another illustration of changing at- 
titudes in aviation can be seen in a 
review of the problem of flutter. Con- 
trol-surface flutter is a phenomenon 
still imperfectly understood by many 
designers. Years ago when it oc- 
curred it was followed by the loss of 
the airplane through disintegration 
under the forces of vibration and 
aerodynamic loads. Even if the pilot 
was not killed he could usually supply 
little information after such an ex- 
perience as to the sequence of events 
because of the rapidity with which 
failure followed the first appearance 
of flutter. Later, when the causes 


of flutter yielded to investigation and 
theory and tests, there were still many 
pilots as well as designers who buried 
their heads in the sand, refusing to 
believe that dynamic balancing might 
be a very serious omission. For- 
tunately there are already many “third 
stage” designers today who will build 
no airplanes without a complete dy- 
namic analysis of the control surfaces 
and suitable provision for flutter pre- 


A recent design built for long dis- 

test pilot of a _ tendency to elevator- 
flutter although he was unable to 
obtain any proof beyond an incipient 
stick vibration. The designer refused 
to believe in flutter danger or to pro- 
vide flutter-preventing mass-balance. 
Diving tests on a sister ship resulted 
in severe flutter and structural failure 
of the stabilizer, whereupon static bal- 
ance weights were added and found 
to provide freedom from flutter at the 
speed at which it had occurred before. 
Whether this proved that the speed 
for resonance had been pushed up or 
down by the addition of the static 
balance weights was not known, and 
only complete dynamic balance might 
have safeguarded all speeds. It was 
known that there are “flutter islands" 
in the speed range outside of which 
flutter would not occur at any speed 
and in which it might occur only if 
an inducing cause were present at the 
correct frequency to suit the struc- 
tural stiffness and moments of inertia. 
Since the designer had refused to 
allow dynamic balance because the 
weights would, on this design, have 
to be placed outside the surface of the 
airplane, the test pilot strove to test 
the flutter possibilities by shaking the 
stick in dives at all speeds in order to 
supply the inducing factor which 
might eventually be supplied later by a 
bump at the proper speed to start flut- 
ter. The designer felt that this was 
all much too complicated and uncer- 
tain. Later the racer fluttered to 
pieces in a race and the pilot escaped 
only by quick-jumping with his para- 
chute. A change in attitude of the 
designer would have saved both this 
airplane and the stabilizer of the 
former one which failed in testing. 

The three stages of testing attitudes 
are clearly shown in these instances. 
They typify the progression observ- 
able in the behavior of all living 
things from the trial and error method 
of solving problems onward toward 
the eventual realization of complete 
scientific solutions in terms of fore- 
sight and planning. 


Celestial Navigation 

(Continued from page 29) 


the azimuth. The computed altitude North 

is then compared with the measured 
sextant altitude to determine the posi- 
tion of the observer relative to the 


Circles of equal altitude — Since the 
altitude of a heavenly body would be 
the same for every position on the 
earth’s surface equidistant from the 
body’s geographical position, it fol- 
lows that one altitude Vill not give a 

a circle on which the observer's posi- 
tion must be. 

In Fig. 2, S is the geographical 
position of a star at a given time. 
If the observer were at S at this 
instant, he would see the star in his 
zenith, i.e., the observed altitude would 
be 90°. But if lie were, say, 2,700 
nautical miles away from S, his zen- 
ith would be over some point Z on 
the altitude circle instead of at S. 
Now we know that 1 nautical mile 
represents an angle of 1 minute of 
arc, so 2,700 nautical miles represent 
an angle of 45°. Thus it is clear 
that the star S would be 45° away 
from the observer's new zenith. Trials 
would soon indicate that there were a 

from all of which this heavenly body 
would have the same zenith distance 
of 45°, and all these positions would 
lie on a small circle having the geo- 
graphical position of the star as its 
centre. Such a circle is known as a 
circle of equal altitude. Having 
measured the altitude of a star and 
knowing its geographical position, the 
navigator can find the circle of equal 
altitude upon whose circumference he 
must be situated. By immediately ob- 
serving a second star he can deter- 
mine a second circle of equal altitude, 
which also passes through his posi- 
tion. The intersection of the two 
circles of equal altitude fixes his posi- 
tion. While in general there are two 
intersections of these circles, the navi- 
gator always knows his position closely 
enough to eliminate one of them. 
The line of position — It is not usual 
to include the whole earth on any one 
chart; only that part of immediate 
interest to the navigator is shown. 
Hence the whole circumference of 
circles of equal altitude would not 
appear; as the radius of the circle is 
usually large, the small, slightly 
curved arc in which the navigator is 
interested may be replaced by a 



straight line without appreciable error. 
This line is called a line of position 
or position line or Sumner line after 
Captain Thomas H. Sumner, an 
American shipmaster, who discovered 
it in 1837. The direction of the line 
of position on the map must clearly 
be at right angles to the radius join- 
ing the navigator's position to the 
geographical position of the heavenly 
body; in other words, at right angles 
to the true bearing or azimuth of 
the heavenly body at the instant at 
which the observation was made. All 
the methods of interest to the navi- 
gator are based on the method of 
Marcq St. Hilaire, which makes use 
of the difference between the ob- 
served altitude and the altitude com- 
puted with the aid of an assumed 
position. 

To lay down a line of position on a 
chart by the method of Marcq St. 
Hilaire, it is necessary to take the 

venient point close to it, and to com- 
pute for this assumed position the 
altitude and azimuth of the observed 
body at the time at which the obser- 
vation was made. If the altitude ob- 
served with the sextant agrees exactly 
with the computed altitude, the alti- 
tude difference is zero. Then it is 
only necessary to draw from the as- 
sumed position A (Fig. 3) a line 
of bearing AB along the computed 
azimuth of the body and a line CAD 
at right angles to this; then CAD 
is the required line of position. 


If, however, the observed altitude 
is greater than the computed altitude, 
say by 15', which equals 15 nautical 
miles on the earth’s surface, the ob- 
server is nearer to the geographical 
position of the heavenly body than the 
assumed dead reckoning position 
would indicate. In this case the posi- 
tion line must be moved closer to the 
geographical position of the heavenly 
body by the amount of the altitude 
difference. Hence the intercept AE 
is laid off 15 nautical miles towards 
the body along the computed azimuth, 
and the position line FEG is drawn, 
as before, at right angles to the 
azimuth line AB. 

The fix — If two position lines similar 
to FG in Fig. 3 are found, the actual 

errors in the work, will be at their 

such as Ab, CD and Ef in Fig. 4, 
are determined, the true position may 
be reckoned to be somewhere within 
the shaded triangle or "cocked hat.” 
To determine a number of lines of 
position, it is necessary to take nearly 
simultaneous observations of different 
heavenly bodies or to get radio bear- 
ings of stations of known position. 



Fig. 3. Plotting oltitudo (inference and 


It should be remembered that the 
nearer lines of position are at right 
angles to each other, the sharper and 
more clear-cut their intersection will 
be. As the angle between two lines 
of position diminishes the intersection 
becomes less clearly defined, until, at 
15° or less, little faith can be placed 
in the fix obtained. 

Whenever stars are visible it is an 
easy matter to select a pair of stars 
whose position lines will give a good 
"cut.” During the daytime, however, 
the sun is usually the only heavenly 
body available. In marine navigation 
it is the practice to derive a position 
line from two observations of the 
sun several hours apart; by moving 
( Turn to Page 77) 
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An improved method of forming 
light-weight, high-strength sheet 
metal for airplane parts is replacing the "rope-drop" hammer in 
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the first line parallel to itself for a 
distance equal to the estimated run 
between the observations, it is made 
to cut the second line, and thus give a 
fix. 

In the air, however, this is of 
doubtful value because the high speed 
of the aircraft, and possibly of the 
wind, makes it impossible to estimate 
accurately the run between observa- 
tions. It will usually be found move 
satisfactory to consider these lines 
separately in celestial navigation. A 
single position line will almost always 
give valuable information and often 
all that the navigator requires. 

Consider the case where the posi- 
tion line is parallel to the course of 
the aircraft. Then its distance from 
the course, as laid down by dead 
reckoning, will give the navigator an 
indication of the accuracy of his dead 
reckoning and perhaps warn him of 
a change in the direction or intensity 
of the wind. Similarly, if the posi- 
tion line is perpendicular to the course, 
the navigator can determine the ap- 
proximate distance he has travelled. 
In this case the course plotted by 
dead reckoning may be regarded as a 
position line, and its intersection with 
the astronomical position line will be 
the most probable position of the ship. 

It should be remembered that at 
certain times the Moon, Venus, and 
Jupiter may be available in the day- 
time, and may be used to give addi- 
tional position lines that will ent the 
Sun line, or cut each other. 

Position lines by azimuths — The care- 
ful reader may wonder why the navi- 
gator does not get a fix by using the 
observed altitude of a heavenly body 
in conjunction with its observed azi- 
muth. The answer is that he can do 
so, but it is not worth while because 
the accuracy obtainable is very poor. 

The altitude can be measured with 
sufficient accuracy, but the azimuth 
cannot be obtained with a comparable 
degree of accuracy. On an aero- 
plane the azimuth determination of a 
body at altitudes up to or about 30° 
is accurate to about 1°; this would 
give a range of intersection with a 
position line at right angles to the 
azimuth of 50 to 60 miles each way. 

This inaccuracy arises from the 
great distance of the geographical 
position of the body from the ob- 
server’s position. As soon as this 


distance is decreased by using an- 
other body having a nearer geographi- 
cal position, the altitude of the body 
is increased so that, although the dis- 
tance is then small enough to reduce 
the error due to distance to a reason- 
able amount, the altitude is so great 
that the observation of azimuth be- 
comes very inaccurate owing to the 
effect of errors of the level of observ- 

Limits of Accuracy — To be of prac- 
tical use to the navigator, the results 
obtained by celestial navigation must 
fall within the limits of speed and 
accuracy required in the air. We 
may approach the problem by saying 
that if a position within five miles 
may be obtained in five minutes or 
less, then celestial navigation is of 
real value to aviation. 

Further experience may change 
these figures somewhat, but the prin- 
ciple is correct, namely, that methods 
that are to prove useful in navigation 
must be within certain limits of speed 
and accuracy. Actually, a line of 
position may now be worked in the 
air in less than three minutes during 
the daytime; if working with stars 
during the night, a definite fix may 
be determined in about one minute, 
with an average accuracy of about 
five miles. 

Summary — Briefly, celestial naviga- 
tion consists in finding and plotting 
on a chart one or more lines of posi- 
tion. One line of position gives the 
navigator certain useful information. 
Two or more lines of position deter- 
mine by their intersection a definite 
position or fix. To determine a line 
of position, the navigator must take 
the following principal steps: 

(1) Observe the sextant altitude of a 
known heavenly body. 

(2) Note the exact time of the above 
observation. 

(3) Take the declination and the Green- 
wich hour angle of the observed 
body from the Almanac for the 
Greenwich Civil Time of observa- 

(4) Apply the assumed longitude to the 
Greenwich hour angle to find the 
local hour angle. 

(5) Compute the altitude, using an as- 
sumed position. 

(6) Compute the azimuth, using the same 
assumed position. 

(7) Compare the computed and observed 
altitudes to obtain the altitude dif- 
ference. 

(8) Set off the altitude difference along 
the computed azimuth and draw the 
line of position at right angles to it. 

The practical application of the 
principles outlined here will be dis- 
cussed in the succeeding installment. 
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draulic brakes on the rear wheels are 
a part of the left rudder pedals. They 
are toe-operated. Retractable rudder 
pedals are provided for the right front 
seat and a throw-over wheel makes the 
airplane readily flyable from either 

Brakes actuate the rear wheels only 
and are used for steering on the 
ground, the front wheel being of the 
castor type and non-steerable. It is 
possible to describe circles around 
either rear wheel as a pivot. 

A parking brake is actuated by a 
lever immediately to the right of the 
control column accessible to either of 
the front seat occupants. 

Instruments are mounted in a shock- 
proof indirectly lighted panel with 
grained wood finish which is duplicated 
in window moldings and other interior 
metal trim. 

A trimming tab on one elevator is 
adjusted in flight from a control wheel 
on the central control column. Flaps 
are controlled with a crank valve in the 
roof between the two front seats. A 
quarter turn is used from the full-on 
to the off position. ■ 

Waco Model N characteristics: 

Make and model of engine. Jacobs L-5 

Rated power at R.P.M 285-2,000 

Span overall 34 ft. 8 in. 

Length overall 26 ft. 8 in. 

Height overall 8 ft. 7 in. 

Wing area 246 sq. ft. 

Gross weight Normal 3,650 lbs. 

Empty weight Standard 2,380 lbs. 

Disposable load Standard. .. 1,270 lbs. 

Pay load Normal 642 lbs. 

Wing loading 14.83 lbs./sq.ft. 

Power loading 12.81 lbs./H.P. 

Fuel capacity Normal 70 gals. 

Fuel capacity Maximum 95 gals. 

Oil capacity Normal 5 gals. 

Oil capacity Maximum 6 gals. 

Standard Equip propeller. Curtiss Reed 

Top speed S.L. 105% R.P.M 

154 M.P.H. 

Cruising speed optimum altitude 


(6000-9000 ft.) 144 M.P.H. 

Cruising speed sea level.. 135 M.P.H. 

Landing speed sea level 58 M.P.H. 

Climb first minute 800 ft. 

Service ceiling 16,000 ft 

Fuel consumption at best cruise 

17 gals./hr. 


Range at best cruising speed with 
maximum fuel and 15% reserve 
682 miles 

Landing gear tread 98 in. 
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"Ohio Special Non-Oxidized" Aircraft 
Tubing is now Standard in the round 
and streamline sections as well as special 



IN AIRCRAFT CONSTRUCTION 


CONTROLLED ATMOSPHERE ANNEALING and 
NORMALIZING provides an additional factor of safety 
in aircraft construction through the elimination of the 
former oxidized surface, and as a consequence added re- 
liability is assured. 

Severe pickling with its consequent pitting action is 
eliminated; decarburization is definitely controlled; uni- 
form grain structure and physicals are secured— all ex- 
tremely important factors contributing to added confi- 
dence on the part of those vitally concerned in the 
increased safety of modern air transportation. 

SPECIFY :" OHIO SPECIAL QUALITY NON-OXIDIZED 


The OHIO SEAMLESS TUBE COMPANY, Shelby, O. 


Where 

SAFETY 

is 
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and 
nothing 
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SELF-LOCKING NUT 

is a NATURAL for Aviation use 
where Vibration is always on 
the Job 

Put an “Unshako” on a bolt or stud, tighten 
up and then let vibration try to dislodge it. It 
just can't be done and here's why. A built-in 
locking ring that works on the brake band 
principle tightens up whenever shock or jar- 
ring occur, yet it takes only the help of an 
ordinary wrench to get it off in a jiffy. The 
“Unshako” is entirely self-contained. There 
are no separate pins or washers to fuss with 


Send for full details. 

Standard Pressed Steei. Co. 

BBANCHK9 JINKINTOWN, PENNA. BBANCHta 



“UNSHAKO” 
has many uses on 

Engine Mountings 
Clutch and Reverse 
Gear Mountings 
Generator Set 
Mountings 

Propeller Shaft Strut 
Mountings 
Stuffing Box 
Mountings 
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after finding the first apex M, all we 
need is to project 0 to the line AP' 
and tve have a second apex. The two 
are sufficient to determine the locus 
of all the points M and we can draw 
this line through M' and the last point. 
As before, the intersection of this line 
with the line through S gives the pro- 
jection of the true stress in the mem- 
ber AC, and the other stresses follow. 

In view of the great variety of tri- 
pods and of the difficulty in avoiding 


the side view the line through P' is 
the "Auxiliary middle line” (A.M.L.) 
and the projection of AP on it is the 
apex of the maximum width trapezoid 
or “Maximum apex” (M.A.). The 
projection of 0 on the T.L. is the 
“zero width apex" (Z.A.). The line 
ZA-MA intersects F.L. at the “True 
point” (T.P.) ; the projection of T.P. 
to the F.L. in the top view is T.P.'. 
The true M.L. drawn through T.P. 
gives the point R. The projection of 
the latter on T.L. gives R'. The line 
R'-TP' is the true middle line and 
must be parallel to the M. member. 

With the aid of this terminology 
the procedure may be described as 
follows : 


mark its intersection with F.L. as 
“A.P.”. 

4. Project P on T.L. and Mark P'. 
Draw A. M.L. through P' parallel to 
M in the side view, project A.P. on 
A.M.L. and mark point “M.A." 

5. Project 0 on T.L. and mark 
"Z.A.” 


as T.P. 

7. Draw M.L. through T.P. and 
mark point R. Project R to T.L. and 
get R'. Project T.P. to F.L. and get 
T.P.'. Connect R' and T.P.'. This 
line must be parallel to M. 

The resulting stresses can now be 
laid off on the corresponding members 
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own on which patents are pending. 
This spar embodies approximately 
the foreward third of the wing; this 
nose portion being assembled as a 
single unit with major stresses car- 
ried by the outer skin which is 
stiffened by means of the nose ribs, 
and with a single vertical web located 
at about a third of the wing chord 
to complete the box spar. 

All nose ribs, as well as the spar 
cap strips are formed on the drop 
hammer. These parts are all assembled 

ter spar jig. From this single spar, 
Ihe trailing portion of the wing struc- 
ture consists of cantilever ribs, cover- 
ing of this part of the wing being 
with fabric. From wing root to inner 
end of the aileron these ribs are built 
up from drop-hammer formed cap 
strips and simple angle section diagon- 
als. The outer portion of the wing 
carries one-piece stamped ribs. These 
ribs are assembled to the nose portion 
of the wing panel in a master jig to 
assure perfect alignment. Thus it is 
apparent that the entire airplane, due 
to the nature of its design and to use 
of the manufacturing processes de- 
veloped, requires but three main jigs 
for assembly. The extent to which 
drop-hammer processes have been uti- 
lized is shown by the formation of 
spar cap strips and cap strips for the 
built-up ribs by this process. Also 
in the case of certain flat sheet struc- 
tural members, where use of stiffeners 
is required, we have stamped stiffen- 
ing corrugations into the sheet itself. 

There is a story within a story, 

cation of stamping methods to metal 
airplane production, for we have per- 
fected two processes which we believe 
to be quite advanced steps in airplane 
manufacture. In producing the fuse- 
lage we have first built a full-scale 
plaster model, including cabin wind- 
shield, engine cowling, etc. On this 
model we experimented with cabin 
lines of cowling and windshield until 
we had exactly what we wanted. We 

model into metal by means of progres- 
sive steps starting with the model 
itself. Shells were built around the 
fuselage mode! at all bulkhead points, 

Plaster casts were made, and from 
these plaster casts (female) we made 
plaster patterns (males). The plaster 


patterns were used to make sand molds 
(female) into which the zinc metal 
was poured to form one half of our 
forming die, the male portion. The 
“punch" half of the die was made by 
pouring lead directly over the zinc 
die. This may seem complicated, but 
the process actually is quite simple, 
and it has to be done only once— when 
tooling up for the production model. 
For the complete S-C plane we have 
built up more than 200 sets of dies. 

The other new method we have 
perfected during the past two years 
is for finishing stamped parts. We 
call it the “nesting” template process, 
which consists of master stampings of 
sheet steel of contours identical to the 
production parts. These templates are 
carefully finished and serve as drill 
jigs. In practice this template is 
placed directly over the formed part, 
which is then trimmed to size and 
rivet holes are drilled to a degree of 
precision permitting complete inter- 
changeability with any other part 
finished on the same master template. 
A good example of assembly of parts 
so finished is the nose cowling, built of 
24ST Alclad sheet, every part of which 
is die stamped. This cowl, as with 
all other parts formed under this 
process, is assembled without the use 
of a jig since the jig function has 
been eliminated by the nesting tem- 
plate. It goes together without a 
hitch in rapid assembly routine and is 
completely accurate in all demensions 

Tail and control surfaces throughout 
are similarly assembled from stamped 
parts either of aluminum alloy or 
steel sheet material. In keeping with 
the simplicity of the plane, the canti- 
lever landing gear consists of a single 
fixed strut leg supporting each wheel 
directly from the single spar, with 
proper provision for oleo shock ab- 
sorbing unit which permits seven 
inches of vertical travel, and brakes. 
The two planes are identical in design 
and construction except for differences 
of engine installation. 




complete de-icing equipment by 
Goodrich is of particular interest. 
Most unusual is the use of vacuum 
pumps to suck down the de-icers. 

Radio equipment, specified by the 
purchaser, includes a Lear unit and 
a Simon Radioguide, a Sperry Gyro- 
pilot, two Directional Gyros, and Gyro 
Horizon also used. 

The new ship is a substantial step 
toward larger flying boats. But in the 
minds of Chief Engineer Boulton, Proj- 
ect Engineers McCarty and Nighten- 
gale, Flight Engineer Ebel and other 
members of the able team that sur- 

Glenn L.' Martin 'Ire fa?” bigger 
things, — boats that will make the 
present model seem small by com- 
parison. 

Specifications follow: 






TAILWHEEL TIRE, BRAKES and BRAKE CONTROLS by GOODYEAR, TOO! 


"The new Lockheed 14---has been engineered to 
include every modern feature necessary for max- 
imum performance, comfort and reliability’’ — 

I MPORTANT among the modern features 
contributing to the splendid performance, 
comfort and reliability of the new 250 mph 
Lockheed 14, one of the swiftest transport 
ships aloft, is its all-Goodyear running gear — 
15.00-16 Goodyear low pressure tires and 
tubes, 18" streamlined tailwheel tire and hy- 
draulically operated Goodyear Disc Brakes. 
Goodyear low pressure tires were specified be- 
cause their time-proved construction insures 
maximum safety in landing and taking off. 
Every ply is built with Supertwist Cord — an 


exclusive Goodyear patent which demonstrably 
excels any other tire fabric in long life and re- 
siliency, and for that reason provides greater 
strength and cushion to absorb landing shocks 
and affords surest protection against blowouts. 
Positive, sure-acting Goodyear Disc Brakes 
with their "smooth-as-silk” hydraulic control 
bring these big Lockheed speed queens to a 
gentle, jerkless stop after a short run and cut 
down the hazard of short fields. 

That is why more and more commercial and 
private ships are being built with Goodyear 
landing equipment. Long experience has 
proved it first in safety, dependability and 
comfort. Let us give you full engineering 
data— write Goodyear, Akron, Ohio, or Los 
Angeles, California. 


ON YOUR NEW SHIP SPECIFY GOODYEAR AIRPLANE TIRES AND BRAKES 


Will You Accept this FREE Book 
-with your subscrip- 
tion to Aviation? 



This useful book has been developed by the editors of 
AVIATION to help Students, Pilots, Mechanics, Plane Owners, 
Fixed Base Operators, Airport and Transport men. It brings 
you the practical, workaday experiences of men who have made, 
and arc making, their marks in the flying industry. It includes 
ideas for men in cities or villages, men with little or large capital. 
Spare time dollars — ways of building business — job getting — 
saving money on your training— these are a few of the topics 
covered in this book. Here is invaluable help for newcomer 
and old timer — and it’s our gift to you, with your subscription 
to AVIATION. 


128 Pages of Practical Ideas For You 


Dollars from Photography — How to Buy a Plane on 
$20 a week income — Finding Jobs for Students — Ideas 
for Charter Service — Fixed Base Problems and 
Income — Instrument Training from Scratch — Flying 
Under the Hood — How An Airplane Opens the Door 
for the Salesman — The Low-Priced Airplane — 
Maintenance Kinks and Short Cuts — Trends in 
Sightseeing, Photography, Dusting — Aircraft at 
Work, as Told by users of Business Planes — and 


rticles f< 


e fly- 




To get your free copy of “Money Making Ideas in 
Aviation” simply use the handy form below, Every 
paid-in-advance new or renewal subscriber may have 
a copy of this helpful book, without cost. Send only 
the regular subscription fee — $3, one year, $4 two 
years — and your book will come to you at once. 
There may be just the ideas you need in the pages 
of this book. Let it, and the monthly issues of 
AVIATION help you go places in flying. Get your 
copy at once by filling out the convenient form below 
and mailing it to us NOW. 


MAIL THIS COUPON AT ONCE 


Attention: Present Subscribers 

may obtain a copy of this FREE 



Experienced PILOTS know that a balanced 
gasoline means better all-round perform- 
ance . . . economical warm-up, quicker 
throttle response, greater cruising range. 

Shell research has developed for you 
balanced aviation gasolines with octane 
ratings from 7 3 to 100. This new balanced 
fuel means quicker starting, m 


“revs” during the take-off and climb, and, 
in addition, lower fuel consumption. 

For complete information on any of 
Shell's line of aircraft petroleum products, 
write to the Shell Aviation Department, 
Shell Building, San Francisco, California; 
or Shell Building, St. Louis; or 50 West 
50th Street, New York City. 
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WYMAN 
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WORCESTER, MASS. 
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SPARK PLUGS 


are setting an 
entirely new standard 
of dependability in 
service with the Airlines 


Particularly in engines 
of high power output, 
the period between 
reconditionings has been 
more than doubled 
by their use. 



A reliable terminus for 
Bendix- Scintilla sparks 
SCINTILLA MAGNETO CO., INC. 



The Man 
All Aviation 
Looks Up To . . . 


And a Souvenir of his 


Amazing Flight! 


Flight Covers 

(ENVELOPES) 

carried by the crack pilot ol the air 

Dick Merrill 


and his co-pilot JACK LAMB1E on their 


HISTORY-MAKING 
COMMERCIAL FLIGHT! 


First in 


niSTUry; These covers 

?ontn N ™elrL M ?o£: 


were postmarked a 
and flown to I 
NATION STAMP i 
King George VI and postmarked at 
London, Mqy 13th, on first day of issue, 
two hours after the stamps appeared! 
The only COVER Postmarked in LONDON 
one day and in NEW YORK the FOL- 
LOWING DAY! The ONLY FIRST DAY 
TRANS-ATLANTIC FLOWN CORONATION 
COVER! Took Less Than 46 HOURS 
Flying Time for the ROUND TRIP! 


Price Per Cover . . . $5.00 

Same Autographed by Dick Merrill 

$7.00 

Other Important World-Flight Envelopes 
and Air-Mail Stamps Available in the 

WORLD'S LARGEST STAMP DEPARTMENT 

GIMBELS-New York 

33rd & fi'way PEnn. 4-5100 


SIDNEY, NEW YORK 




AEROVOICE AIRCRAFT TRANSMITTER, Model D-30 

PRICE REDUCED $90, now $250 (in U. S. A.) 




AEROVOICE, 


LI0N0IL GIVES SAFETY 

FROM THE GROUND COAT UP! 


pores. Forms a waterproof, marproof, tough, invisible 
film! Cut finish and structural maintenance costs with 
this secret-processed finish — just as manufacturers and 
airline operators have done for years! Write for in- 
formation. Address: 

BERRY BROTHERS 


B*A*30 

B*A*30 airplane wing cloth is lighter, 
stronger and more closely woven than other 
airfoil fabrics. Inquiries from dealers and 
manufacturers will receive prompt attention. 


WELLINGTON SEARS COMPANY 


NEWIORK CITY 



What Fields Do You Want To Reach 




Electrical Construction 





LOOKING FOR SOMETHING? 


Every reader of AVIATION is. Some find what they are looking for in the 
in the advertising by manufacturers, some in the “Classified" advertisements, 
any advertisements seeking, or offering “something”— an employment, plane, 
— business opportunity that you may be able to supply, or want. You 
’ * ’ d. sometimes, profitable. 


editorial pages, some i 
The latter includes mi 

engine, part, product _ r , 1 , 

will always find checking the “Classified" ads interesting, informative 


flumuipn 


AVIATION EQUIPMENT & EXPORT • 

25 Etavtc Sinn. New Yeuit Citv. LI. S. A. Cacti Adobes*: A 


R/D Engineering Company 



to aircraft manufacturers 
and operators 


Complete Steel Sheet and Tube 

Assembly Manufacturing Facilities 

• 

We place at your disposal complete Engineering Consulting 
Service in connection with the design simplification of your 
production problems. 




THE FINE LUBRICATION which Kendall Oil brings to 
the motor of vour plane is the result of three things. A 
premium crude . . . Bradford Pennsylvania. Special Kendall 
refining processes. And refinery sealed containers which 
protect Kendall's quality from contamination. Kendall Oil 
is available at most airports throughout the country, 

KENDALL REFINING COMPANY - BRADFORD, PA. 


AN UNSURPASSED ' 
PERFORMANCE RECORD 
IN THE LIGHT PLANE 

CLASS— Northern Oklahoma 

Flying Service President, W 
D. Mauk, Soys this — 
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AVIATION 




Planes, Engines and Parts For Sale — Products — Services 



Planes, Engines and Parts For Sale — Products — Services 






1937 WACO 


USED SHIPS 
FOR SALE 


mmmm 

rjk sy-g rt; | i 

“ ■ •• • 'wanoii 



\wmmm 


,0r anT» 

E H. C. I 


9M\\WMwm 
WM?\iWnmi 


o. j. ' 


&EWHSI 


2-fi‘cli Aircraft, Inc. 
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SK K. S 




WRIGHT GYPSY 




Planes Enqines and Parts For Sale — Products — Services 

' 9 (Continued from Pntrc SO nn.l 91) 


THIS MONTH S BARGAINS 

iSOl 

* 

STINSONS 

Standard Aircraft Equipment Co. 
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AIR TRANSPORT EQUIPMENT, Inc. 
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STINSON RELIANT 33 ^ j 
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FLYING INSTRUCTIONS 
Sundorph Aeronautical Corp. 

WHERE TO BUY 

NEW EQUIPMENT— ACCESSORIES— MATERIALS— SUPPLIES 

Schrader 

TIRE VALVE REPLACEMENTS 

f Preferred by Tubc^Manu- cfe 

seal gives Z-tcM^fetytai- | 3 

tor. Standard for all tire V 

A. SCHRADER’S SON W 
Brooklyn New York 

AR-30-W 

AIRCRAFT RADIOTELEPHONE TRANSMITTER 
AIR RADIO 

MUNICIPAL AIRPORT 5216 W. 63rd St. CHICAGO, ILLINOIS 

>*f4-TANINE> 

TITANINE INC. UNION, N. J. 

Teicher Manufacturing Corp. 

AIRCRAFT SHEET METAL ACCESSORIES 

COWLINGS - FAIRINGS . SPINNINGS 
TANKS - HANDHOLE COVERS 

B 


PIIENIX NITRATE DOPES— None Belter 
PHENIX* AIRCRAFT PTODmCTs’ca!*’ 

1 1 S E S 


Aviation schools 


YOU tan make MONEY 

in AVIATION NOW 

as others do who follow our plan. 


'SKSai'SiK.* 




Read what 
this fellow 
says: 








AVIATION TRAINING 

“Wr'i?, | STEWART TECH SCHOOL 

■ . "i rj 
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X ' A SERVICE OF THE RADIO CORPORATION OF AMERICA 
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WESTON 


TEMPERATURE INDICATORS 


HIGH ACCURACY ASSURED 
EVEN UNDER WIDE VOLTAGE 
FLUCTUATIONS . . . new design 


YOU SIMPLY PLUG THEM IN... 

Weston quick-change plug connec- 
tors permit quick, simple installation; as 
well as easy removal of the instrument 
from panel for general routine testing. 
Connections positive and vibration-proof. 


Now available for indicating outside air, cabin, 
carburetor mixture, and oil temperatures. Built- 
in lighting can be supplied to order. Full partic- 
ulars on request. Weston Electrical Instrument 
Corp., 616 Frelinghuysen Avenue, Newark, N. J. 


Weston 

Aircraft Instruments 





BRIEF HISTORY 

Of 26 Sturdy Ships 




These 26 ships, ail about four years old, are still in service. 
Still logging up the hours and miles. And the Fafnir Aircraft 
Bail Bearings in their control surface hinges and control 
mechanisms — a great majority of them the original Fafnirs 
installed four years ago — arc still operating efficiently — 
still friction-free — still without play — in spite of thousands 
of hours of heat and cold and constant movement! 

From the operator’s report as of September 1st. 1957, we 
quote typical performances: "Plane No. 301. Total hours, 
<422:31: Plane No. 3 1 2. Total hours, 9 S 0 5 : S 1 ; Plane No. 332, 
Total hours, 9427:24” — and so on . . . further proof that the 
mechanical refinement of control systems with Fafnir Ball 
Bearings results in a more-than-satisfactory job. The Fafnir 
Bearing Company, Aircraft Division, New Britain, Conn. 

* The Aircraft Bearing Specialists ★ 


FAFNIR BALL BEARINGS 


BALANCED LINE. 


MOST COMPLETE IN 



NOT ONLY AIRCRAFT ENGINE VALVES... 


We manufacture noi only valves, but over two hun- 
dred different hardened and ground parts for air- 
craft engine and plane builders. They are the finest, 
we believe, that it is humanly possible to produce. 


THOMPSON PRODUCTS, INC. 

CLEVELAND • DETROIT • ST. CATHARINES. CAN. 


^Thompson Products 
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FOR ICE elimination 

C A si mechanical 

EQUIPMENT 


dangers. To 

Corporation, cooperatmg clos y 

B F Goodrich Company of Akron 

15 ' „« tltp rubber wing and 

(manufacturers produced a 

—.-r-'sJSiS— 


With them ice can be 

anti-icer equipment. Witn 
"£££- to the units 

are available the following ReUe f 

less ReUef Valves^ Regu l a ting 

Valves, Check Valves S ^ provide 

Valves, Engine D “™ „ ioI op era- 

required suction a Equipment. 

tion of instruments and De t 

Full information will be sen 


re of mechanical de-icer ana 

ecupse AvtATion icow^™ 

EAST ORANGE, NEW J , 

(Suisid I„r of Bendi* Aviation Carp 


Left: Eclipse Propeller Anti-Icer 
Pump (variable output— 12 or 24 
volt operation) for application of 
ice removing fluids to propeller 
hub slingers and windshield. 


Below: Eclipse Electric 
Motor Driven De-Icer 
Distributing Valve (less 
integral control valve) 
for operation wing and 
tail surface Goodrich 
De-Icers. 


Right: Eclipse De-Icer 
Oil Separator with in- 
tejral regulating valve 
to control pressur* 
to wing and tail 
De-Icers. 


Left: Eclipse Remote 
/ Control Rheostat 
(shielded) for propeller 
"Anti-Icer” pump. 


Above: Eclipse Electric Motor 
Driven Ten Port De-Icer Distributing 
Valve for 12 or 24 volt operation 
and for operation of wing and 
tail surfaces Goodrich De-Icers. 




